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THE FIREMAN’S FRIEND 


A Mathews broken in a 
traffic accident can be re- 
stored WITHOUT EX- 
CAVATING, because of 
the un.que replaceable 
barrel, and with only a 
few minutes’ interruption 


in service. 


MATHEWS 


HYDRANTS 


Made by R. D. Wood Company 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 


Manufacturers of “Sand-Spun"’ Pipe (centrifugally cast in 
sand molds) and R. D. Wood Gate Valves. 


Mathews Modernized Hydrants Set the Pace: | )i-il, 
maintained because simple in construction ¢ All working 
parts contained in the replaceable barrel ¢ Stuffing box cast 
integral with nozzle section ¢ Head can be turned 360° ¢ 
Replaceable head ¢ Nozzle sections easily changed «© Nozzle 
levels raised or lowered without excavating ¢ Protection 
case of “Sand-Spun”™ east iron for extra strength. tough- 
ness, elasticity ¢ Operating thread only part to be lubri- 
cated ¢ Amodern barrel makes an old Mathews good as new 


ACCESSIBILITY 
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to Rio... 


St. John to 
San Diego... 


Throughout the Western Hemi- 
sphere, Lock Joint has established 
its reputation as the pressure pipe 
of unfailing service. 

Lock Joint pressure pipe is sup- 
plied in four tested and proved de- 
signs, perfected through constant 
research. 

Whatever your water supply 
line problem may be, one of these 


BRANCH OFFICES: Cheyenne, Wyo. 
Valley Park, Mo. * Chicago, IIl. 


SCOPE OF SERVICES:~-Lock 
Joint Pipe Company specializes 
in the manufacture and instal- 
lation of Reinforced Concrete 
Pressure Pipe for Water Supply 
and Distribution Mains in a 
wide range of diameters as 
well as Concrete Pipe of all 
types for Sanitary Sewers, 
Storm Drains, Culverts and 
Subaqueous Lines. 


From Calgary 


JOINT 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P. O. Box 269, East Orange, N. J. 


PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kansas 


Rock Island, Ill. 
Hartford, Conn. 


four standard Lock Joint designs 
is certain to satisfy your require- 
ments and give lasting service. 

Made in all standard diameters 
from 16” to 150”, Lock Joint Pres- 
sure Pipe is designed for all pres- 
sures common to American water 
works practice. 

You are invited to inquire at any 
of our offices for complete data. 


Denver, Colo. . 
Wichita, Kan. 


Kansas City, Mo. 
¢ Kenilworth, N. J. 
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Practice proves that properly tested and 

repaired water meters substantially 

decrease unaccounted-for water—with 

consequent increase in revenue. The 

under-registration of meters, especially on 

low flows, is the real “revenue thief”; and 

repairing meters to catch the small flows 

pays impressive dividends. How this can 

be true is readily seen, when you consider 

that 25% of all water flows through 

‘ domestic meters at 1 gpm or less— and 

here's how between 11 and 16% at under 2 gpm. 

you do it Here then, is your way to balance increased 
production costs with 
sales .. . consult your 


to Water Works opere- 

tors, contains wealth of 
dete on Trident Representative 
meter shop practice in 

planning efficient shops, for further helpful 
and testing and repairirg 

woter meters. A copy will advice on a testing and 
gladly be sent to you * 

plans, its work sheets, its 

record cards, its photos 

... and learn how to in- 

crease your water rev- 

enve. 


NEPTUNE METER COMPANY ¢ 50 West 50th Street * NEW YORK 20, N.Y. 
Branch Offices in Chicago, San Francisco, Los Angeles, Portland, Ore., 
Denver, Dallas, Kansas City, Lovisville, Atienta, Besten. 

NEPTUNE METERS, LTD., Long Branch, Ont., Cenada 
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Painted for U. S. Pipe & Foundry Co. by Paul Laune 


W.- say farewell this month to 
the first half of the 20th Century as 
well as to our 50th Anniversary year. 
In 1899, when United States Pipe | 
& Foundry Co. was organized, we 
produced all pipe by the pit-cast 
process, which is still used by us 
mainly for making large diam- 
eters. In 1922, we shipped the 
first length of cast iron pipe 
“centrifugally cast in a metal 
mold,”* commercially produced in the United States. 
Today, the large majority of our pipe is produced by 
this progressively-improved process, which we regard 
as our Company’s greatest contribution to efficiency 
and economy in pipe line service. United States Pipe 
and Foundry Co., General Offices: Burlington, New 
Jersey. Plants and Sales Offices Throughout U, S, A. 
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Here’s how 
TRANSITE PRESSURE PIPE 
meets these 7 basic 

water-line problems .. . 


iF you are faced with some—or all—of these 7 common 
water-line problems, here is information about Johns-Manville 
Transite* Pressure Pipe that may be of help to you. . . facts 
that tell how this modern asbestos-cement pipe is helping 
to solve these problems in many communities. 


1. Handling costs: Because it is light in weight and 
easy to handle, Transite Pressure Pipe keeps handling 
costs down. Loading, unloading, and all other sub- 
sequent handling operations are simplified. More 
footage can be hauled per truckload —reducing truck- 
ing costs—and distribution along the trench is easier 
and more quickly accomplished. Moreover, mechanical 
handling equipment is not necessary except where 
larger sizes are being used; the pipe sections are easily 
lowered into the trench with rope slings. 


2. Installation costs: Transite Pressure Pipe offers 
important economies that help combat increasing 
costs of water-line installation. It is quickly and easily 
assembled in the trench. A coupling puller is the only 
tool necessary. Often, the pipe can be assembled so 
rapidly that the same foreman supervises both exca- 
vation and installation. The speed with which T ransite 
is assembled means that the job is completed with a 
minimum of time and labor, thereby contributing 
important reductions in the overall cost of the system. 


*Transite is a Johns-Manville registered trade mark 
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3. Soil corrosion: Two factors give Transite Pressure 
Pipe exceptional resistance to corrosion: (1) the 
materials of which it is made; (2) the especially devel- 
oped Johns-Manville process of manufacture which 
imparts a high degree of chemical stability to the 
finished pipe. This high resistance to corrosion has 
been substantiated by numerous installations. Many 
of these are serving as replacements in soils so destruc- 
tive that the useful life of the pipe materials previously 
used has been seriously curtailed. 


4. Internal corrosion: Transite Pipe, because of its 
asbestos-cement composition, is not affected by 
tuberculation. Therefore, it is not necessary to resort 
to pipe of larger diameter to offset the internal effects 
of this costly form of pipe corrosion. And because 
progressive reduction of delivery due to tuberculation 
capacity is never a problem in a Transite pipe line, 
pressures and flows remain high—pumps operate at 
higher efficiencies. These factors are often reflected in 
better service and lower water rates in communities 
served by Transite lines. 


5. Joint leakage: Transite’s Simplex Coupling was 
designed to minimize underground leakage . . . and to 
provide maximum protection against failures resulting 
from trouble at joints. It consists of only three parts: 
a Transite sleeve, machined to fit over the pipe ends, 
and two rubber rings which, when assembled, are 
tightly compressed between pipe and sleeve. The joint 
thus formed is tight and flexible. It remains tight in 
service. Furthermore, each joint may be checked for 
proper assembly immediately upon completion. 


6. Vibration and stresses: Transite’s flexible joints 
effectively absorb the vibration of heavy traftic—an 
especially important factor where pipe is laid under 
busy highways, or near railroad and street car tracks. 
Because each joint is capable of deflection up to five 
degrees, the entire line has a flexibility not ordinarily 
found in other types of waterline construction. This 
helps compensate for soil movements and other stress- 
es to which the pipe may be subjected... provides an 
effective safeguard against costly pipe failures. 


7. Maintenance: In thousands of communities, 
Transite Pipe—with its advantages of joints that 
remain tight and flexible, its corrosion resistance, and 
immunity to tuberculation—provides low-cost water 
transportation that requires little, if any, maintenance. 
Transite lines do not have to be cleaned, lined, or 
replaced because tuberculation has reduced their 
original capacity. Reports from communities all over 
the country prove that Transite’s asbestos-cement 
structure provides economies that continue through 


the years. 


If you would like additional information about @@@ 
Transite Pressure Pipe, write to Johns-Manville, Box 


290, New York 16, N. Y. Ask for Brochure TR-11A. os Y} 


Johns-Manville TRANSITE PRESSURE PIPE 
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COMING MEETINGS 


A.W.W.A. 1950 ANNUAL CONFERENCE 
Philadelphia, Pa. 
May 21-26 


Reservation forms have been mailed to all members, and all reser- 
vations will be cleared through the A.W.W.A. office. The 
hotels have agreed to accept no reservations for the 1950 Con- 
ference except as they are requested on the standard form pre- 
pared by the A.W.W.A. 


Accommodations at Eleven Hotels 


All Technical Sessions and Exhibits at Convention Hall 


January 17, 1950—New York Section Midwinter Luncheon at Hotel 
Statler, New York, N.Y. Secretary: R. K. Blan- 
chard, Room 1922, 50 W. 50th St., New York 20, 
N.Y. 
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See Mou 
THIS 


RINGSTYLE 
VALVE AND 
COUPLING 


CUT Installation Time! 


Any water works man can see in a flash how 
Ford Ringstyle valves and couplings save pipe- 
fittings and installation time. 


The meter nut is attached to the valve and 
the coupling by Ford’s ingenious Ringstyle 
construction.... «a sturdy bronze pin 
is driven through the nut and forms 
a ring behind the flange. 


These fittings are described in our 
new catalog No. 50—it is FREE. 


| 
THE FORD METER BOX COMPANY, INC. F ORD |, 
FOR BETTER WATER SERVICES 


Wabash, Indiana 
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THE GOON EARTH 


can turn up as a bad taste 
in your water supply 


During floods and high water, 
odorous compounds may be flushed 
down to your water intake. You 
should anticipate these sudden 
taste and odor outbursts by stock- 
ing an adequate supply of Aqua 
Nuchar Activated Carbon. Then, 
by frequently conducted Threshold 
Odor Tests you can determine the 
exact quantity of Aqua Nuchar 
necessary to remove the objection- 
able taste or odor. 

The Threshold Odor Test sup- 
plies a relatively simple means of 
measuring odor intensities in water. 


With this test it is possible to 
determine the quantity and the 
quality of activated carbon which 
will be most effective for removing 
unwanted tastes and odors from 
any individual water supply. 


Water works officials are invited 
to write to our nearest sales office 
for complete information regarding 
the Threshold Odor Test. Water 
purification experts from our Tech- 
nical Service Department are avail- 
able to study your taste and odor 
problems without cost or obliga- 
tion. 


division west virginia pulp and paper company 


NEW YORK CENTRAL BLDG. PURE OIL BLDG. 
230 PARK AVENUE 


NEW YORK 17, N. Y. 


PUBLIC LEDGER BLDG. LEADER BLDG. 


35 E. WACKER DRIVE INDEPENDENCE SQUARE 526 SUPERIOR AVE., N.W. 
CHICAGO 1, ILLINOIS PHILADELPHIA 6, PA. 


CLEVELAND 14, OHIO 
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AND STILL 
GOING STRONG 


The ability of the Break-Point Proc- 
ess to meet the various demands of 
day by day operation is aptly shown 
by the case history of a municipal 
water works in Pennsylvania. 


Since 1941, when it was installed at 
this plant by W&T Engineers, the 
Break-Point Process has played a 
major role in producing a pure, spar- 
kling water for the system’s many 
consumers. It has completely elimi- 
nated complaints on tastes and 
odors and has raised the finished 
water quality to such a high level 
that tests show no gas formers and 
no bacteria on the plates. In addi- 
tion, a staff report continues, the 
Break-Point Process was of particu- 
lar value in keeping the water ac- 


2920 ™ 
|| PERFORMANCE 
|| IN THIS THEATER 


ceptable to consumers during an 
emergency plant overload of 120%. 


These accomplishments and such ad- 
ditional benefits as longer filter runs 
and iron and manganese removal 
are typical of what you receive with 
the Break-Point Process backed by 
W&T Equipment. 


In the complete line of W&T chlor- 
inating equipment, proved by over 
35 years’ experience all over the 
world, there is a chlorinator that will 
give your plant these benefits, too. 


For more details write to your near- 
est W&T Representative — he’ll be 
glad to help you. 


WALLACE & TIERNAN 
COMPANY, INC. 
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Radioactivity—A New Factor in Water Works 
Practice 


By Arthur E. Gorman 


A paper presented on Sept. 9, 1949, at the Minnesota Section Meeting, 


Minneapolis, Minn., by Arthur E. Gorman, San. Engr., Atomic Energy 


Commission, Washington, D.C. 


ANAGEMENT and technical 

control personnel of public wa- 
ter systems, including public health 
officials concerned, are interested in 
new developments which may affect the 
quality of their product or their custom- 
ary operating and control procedures. 
The principles of hydrology, chemistry, 
bacteriology, microbiology and epide- 
miology which pertain to water works 
practice are in general quite well under- 
stood. The techniques followed are 
standardized and their acceptance is 
founded on research and experience 
over the years which have stood the 
acid tests of evaluation and criticism 
by competent and conservative opera- 
tors and technicians in many fields of 
science. Within the water works in- 
dustry there has always existed an 
eagerness for refinements in methods 
and more economical operations, which 
is a healthy sign in any dynamic indus- 
try. There has been an awareness of 
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the fact that the operation of a water 
system involves a public responsibility 
to keep abreast of all new developments 
which may in any way affect this 
service. 

The purpose of this paper is to in- 
vite the attention of water works op- 
erators to certain aspects of radio- 
activity which may be of interest and 
concern to them as the increase in the 
use of radioactive materials in this 
country develops. The paper is pre- 
sented in the belief that the new and 
rapidly growing atomic energy indus- 
try has ramifications of importance to 
the water works profession and that, 
conversely, workers in this profession 
have a responsibility and an opportu- 
nity to serve this industry. 

Little need be said here about 
the destructive possibilities of nuclear 
forces, since they have had more than 
adequate publicity. As potential con- 
taminating agents, radioactive materials 
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and waste products are properly items 
of concern to the water works and pub- 
lic health professions, and such 
should be understood by them. It is, 
however, the possibility of using radio- 
activity as an effective tool in water 
works practice which offers the great- 
est challenge and opportunity. For 
this reason some of those working 
within the atomic energy industry who 
have an understanding of the problems 
of water system operators look forward 
to the day when knowledge of the prop- 
erties and value of radioactive mate- 
rials and the techniques of working 
with them is on as sound a professional 
basis within the water works industry 
as it is in the other related sciences pre- 
viously rmentioned. Much experience 
must be gained and much research car- 
ried out before full use of this new tool 
—radioactivity—can be attained. It 
should be recalled, however, that chlo- 
rine has been used effectively as a ger- 
micide during the past 40 years with- 
out too much knowledge of just how 
it kills bacteria; also, that there has 
been a great increase in the amounts of 
this chemical which could be used ef- 
fectively with acceptance by the publi 

health profession and the consumers. 
The use of radioactivity presents similar 
problems. 


Types of Radioactivity 


In considering radiation either as a 
health hazard or as a research tool, it 
is important to know its nature and 
some of its properties. All radioactive 
material is in a state of disintegration 
and gives off energy in the form of 
particles or rays. Some radioactive 
substances give up this energy and 
become inert in a few seconds or min- 
utes. Others, such as uranium and 
plutonium, are long-lived. The former 
will emit one-half of its energy in— 
that is, has a half-life of—five billion 
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years and the latter in 25,000 years. 
The inert end product will be lead. 

The five classes (1) of radiation 
inost frequently encountered in work of 
interest to the public health and water 
works professions are: 

1. Alpha  particles—large, highly 
damaging, positively charged particles. 
They are unable to penetrate the un- 
broken skin, but, if an element liberat- 
ing them is deposited within the body, 
they may «ause extreme damage. 

2. Beta particles—moderately dam- 
aging, moderately penetrating, nega- 
tively charged particles. They will go 
through about 4 in. of tissue. 

3. Gamma rays—highly penetrating. 
They are less damaging, quantity for 
quantity, than the above types of radia- 
tion. 

4. Neutrons—uncharged, high- 
speed, penetrating, highly damaging 
particles. Depending on their speed, 
they can penetrate several feet of tissue. 

5. X-rays—similar to gamma rays, 
but less penetrating. 

Extensive shielding is required in 
working with beta particles, neutrons 
and X- and gamma rays. The alpha 
rays, however, can be readily shielded 
by a piece of paper. 

There is a very significant difference 
in the effect of the various types of 
radiation on human tissue. Externally 
the body has little protection against 
tissue damage by the ionizing radia- 
tion of X- and gamma rays, neutrons 
and beta particles. On the other hand, 
the alpha particles, and to a lesser ex- 
tent the betas, are bone and _ tissue 
seekers. Therefore, they are particu- 
larly dangerous within the body, 
whether they enter by incision, inges- 
tion or inhalation. For that reason, 
they are dangerous contaminants in 
water used for domestic purposes or 
in the air. Water works chemists are 
familiar with the takeup of iodine in 
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drinking water by the thyroid gland. 
Radioisotopes of iodine, if inhaled or 
ingested, will concentrate radioactivity 
in the tissue of this gland. Other 
radioisotopes are also selective. 

Neutrons are capable of making salts 
dissolved in water radioactive. That is 
one of the reasons why water used as 
a coolant in a reactor must be given 
special treatment for purification and 
removal of elements having radioactive 
half-lives of significance in the ultimate 
disposal of this water. 

Measurement of Radioactivity 

Radioactivity may be measured quan- 
titatively by instruments, such = as 
Geiger-Muller counters and ionization 
chambers, that record the rate at which 
disintegration takes place. (Qualita- 
tive measurements are made by radio- 
autography, which is exposure on sen- 
sitized paper or film. There are as 
many varieties of equipment and meth- 
ods as in the apparatus and techniques 
used in water analysis laboratories. 

A water chemist, bacteriologist or 
sanitary engineer might well ask: 
“What is there about radiation which 
makes it more difficult to detect and 
interpret as to its public health sig- 
nificance than turbidity, total hardness, 
lead, nitrites, the hydrogen ion content 
or the ‘most probable number’ of coli- 
form organisms?’ If a technician can 
learn to make such tests and interpret 
them in terms of water quality and 
safety, why can he not make radiologi- 
cal determinations?” The answer, of 
course, is that he can. But before he is 
capable of doing so he must receive 
training in nuclear physics, analytical 
techniques and interpretation of results. 
Similar training was a prerequisite to 
his becoming qualified as a water chen: 
ist, bacteriologist or sanitary engineer. 

In chemistry, the competent water 
analyst must know, among other things, 
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the properties of chemicals and the 
products of their reactions; in hacteri- 
ology, he must know the types and 
characteristics of bacteria, their food 
and living requirements, their metabo- 
lism and reproductive functions. So 
also, in dealing with radioactive mate- 
rials, he must know the types of radia- 
tion they emit, their properties, their 
energies, their rates of decay and other 
significant characteristics. 


Vocabulary of Radioactivity 


In the various sciences, different units 
of measurement and a variety of de- 
scriptive terms and classifications of 
materials or matter are used to make 
working with the items less difficult. 
In the chemistry of water, such values 
as pH, alkalinity, color and hardness 
have real significance and acceptance ; 
in the bacteriology of water, colonies 
per milliliter growing on agar at vari- 
ous temperatures, and gas formation in 
nutrient broths, are equally meaningful. 
In nuclear physics, the types of radia- 
tion and the rates of decay of various 
radioactive substances are highly sig- 
nificant. 

The chemist finds it convenient to 
report the presence of elements or 
compounds in parts per million. The 
water bacteriologist uses the term 
“most probable number” in reporting 
coliform indexes. The radiologist and 
others in the field of nuclear physics 
use the convenient decimal systems for 
recording analytical values and ex- 
pressing tolerances example 1.0 
ppm. of any item ts expressed as 1.0 
x 10°° units, 1.0 x 10°° milhunits and 
so on. There is no difficulty in trans- 
posing such expressions of quantity, 
and they are cited merely to show the 
‘ifferences in custom and practice which 
must be faced when the water analyst 
works in the field of radiology. Such 
values as the curie (c.), the roentgen 
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(r.), the roentgen equivalent physical 
(rep.) and the roentgen equivalent man 
(rem.)—defined in the Appendix at 
the end of this paper—serve to give, in 
an elementary way, examples of ex- 
pressions and nomenclature different 
from those to which the water analyst 
has been accustomed. 

It will be seen, therefore, that the 
water works technician who wishes to 
be well informed on radiation hazards 
and to carry out the necessary control 
measures to protect people from radio- 
contamination must receive special 
training and must discipline himself in 
the practices and customs of another 
science so that he may be able to dis- 
charge this responsibility adequately. 
There is no short route to competency 
in the field of radiology and none should 
be sought. 


Radiation as a Contaminant 


Radiation as a contaminant of water 
supplies is less understood by water 
works and public health officials than 
chemical or bacterial contaminants. 
The hazards of radium contamination 
of water, especially in relation to the 
sale of water for medicinal purposes, 
were reported (2) in the JOURNAL in 
1934. Information was also given con- 
cerning radium and radon in the water 
of certain oceans and a number of 
famous natural springs in Europe and 
the United States. The recent ex- 
ploration for radioactive materials in 
the Colorado Plateau has created an 
increased interest in the radioactivity 
of waters in that area. 

Supplementing earlier work on the 
radioactivity of natural waters, addi- 
tional studies are in progress under 
Atomic Energy Commission (AEC) 
authorization, and findings will be pub- 
lished in due time. 

Radioactive materials found in na- 
ture—such as uranium, thorium and 


1056 ARTHUR E. 


GORMAN Jour. AWWA 
their decay products—generally have a 
low level of radioactivity. Accordingly, 
they are much less hazardous as con- 
taminants of water and air than are the 
high-level fission products and certain 
isotopes produced when prepared ura- 
nium and chemical compounds are sub- 
jected to bombardment by neutrons in 
man-made reactors like those operated 
by the AEC at Hanford, Wash., Oak 
Ridge, Tenn., Brookhaven, N.Y., or 
los Alamos, N.M. These products 
are very expensive to make and their 
production and use are subject to rigid 
controls. 

Extraordinary efforts are being made 
to prevent the exposure of workers or 
the loss of material or waste products 
resulting from recovery operations in 
amounts which would constitute a pub- 
lic health hazard. Even under these 
conditions, the contingency of an acci- 
dent which might result in a spill of 
radioactive material is taken into 
consideration. Preventive measures 
against such a possibility are being 
carried out in the areas of operation, 
arid such experienced federal agencies 
as the U.S. Geological Survey, the 
U.S. Weather Bureau and the U.S. 
Public Health Service, with whose ac- 
tivities most water works officials are 
familiar, are assisting the AEC in its 
preventive and control program. 

State and local health and water 
works officials are showing increased 
interest in the problems of this new 
industry, and it is the policy of the 
commission to cooperate with them 
fully. Few public health and water 
laboratories are currently staffed with 
technicians or equipped with instru- 
ments and other facilities to make or 
interpret radiological analyses of water. 
This situation needs to be corrected, 
hut it must be done on a well organized 
and controlled basis because in the field 
of radiation control a little knowledge 
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can be dangerous. At present a rather 
small but increasing group of radiolo- 
gists and health physicists is carrying 
the burden of control and research in 
the atomic energy industry as related 
to public health and safety. This group 
realizes the need of transposing certain 
responsibilities in this field to qualified 
persons in various other professions 
and is working to that end. 


Radiation Tolerance Level 


About 30 years ago it was observed 
that a number of prominent radiation 
workers in the United States and Eu- 
rope had died apparently of a form of 
anemia resulting from radiation expo- 


TABLE 1 


Maximum Permissible Concentrations of 
Radioactive Contaminants 


Max. Concentration 

/ 
Locale ot 
Exposure 


| 


| Beta or Gamma Alpha Emitter 


Emitter 
Air 10-9 5 X 
1077 107 


Water 


sures. Since then much has been done 
internationally to establish a basis for 
tolerances to radiation which would 
protect such workers. The tragic story 
of the workers in the luminous-paint 
industry, who in the 1920's tipped 
watch hands and other instruments 
with radium compounds, is well known. 
Studies of the exposure and symp- 
toms of these unfortunate people added 
greatly to the knowledge of the effects 
of radiation on humans. To a consid- 
erable extent, these studies form the 
basis for the so-called tolerance limits 
of exposure now applied. 

The commission, whenever possible, 
has adopted the standards established 
by the National Committee on Radia- 
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tion Protection (1), which includes 
representatives from the National Bu- 
reau of Standards, the U. S. Public 
Health Service, the Atomic Energy 
Commission and professional groups 
of radiologists and X-ray workers. 
Among the eight subcommittees work- 
ing on various standards are three of 
special interest to water works and 
public health officials; these are the 
subcommittees on: “Handling of Ra- 
dioactive Isotopes and Fission Prod- 
ucts”; “Monitoring Methods and In- 
struments”; and “Waste Disposal and 
Decontamination.” 

It is expected that in the near fu- 
ture tentative recommendations on the 
maximum permissible limits of radio- 
activity in water and air will be made 
by the national committee. In a paper 
presented before a seminar on waste 
disposal in January 1949, K. Z. Mor- 
gan (4), Director of the Health Physics 
Div., Oak Ridge National Labora- 
tory, suggested the maximum concen- 
trations given in Table 1 for general 
radioactive contaminants beyond the 
areas of AEC control. Table 2 shows 
some of the radioactive fission products 
and the calculated tolerance concentra- 
tions in water given by Morgan. 


Concern of Water Officials 


The AEC understands the interests 
and concern of water works and public 
health officials in the problem of radio- 
active contamination of sources of wa- 
ter supply, remote as this contingency 
may be. For that reason, a seminar 
(5) on disposal of radioactive wastes 
was sponsored by the AEC in Wash- 
ington in January 1949, to which rep- 
resentatives of the above and other 
professions were invited. During this 
seminar the operations and processes 
which involve radioactive materials 
were described, the various types of 
wastes resulting were discussed and 
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their public health values were ap- 
praised. It is through meetings of this 
kind that the representatives of the 
water works and atomic energy indus- 
tries can obtain a better understanding 
of their joint problems and interests. 

Should there be a spill of radioactive 
material, monitoring facilities of the 
AEC and its contractors would be 
available to advise the water works 
and public health officials concerned. 
The desire of certain water works of- 
ficials to purchase radio detection in- 
struments with which to carry out their 
own investigations is understandable. 
The time will and should come when 
water works and public health officials 
can make radiological analyses of their 
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pects of such research are being given 
careful consideration. 

The possibilities of using radio iso- 
topes as tracers in research work in 
the water works industry are many. 
Among them may be mentioned well 
logging, studying the flow of water in 
pipes and underground, and investiga- 
tions of the causes of corrosion and 
phenomena associated with adsorption, 
absorption, settling, flocculation, filtra- 
tion and ion exchangers. 

The analysis of water for radioactiv- 
ity is not a simple process—indeed, it 
is a complicated and expensive proce- 
dure, involving the use of special equip- 
ment and instruments (6) and the abil- 
ity to recognize the existence and sig- 


TABLE 2 


Per Cent Absorp 
Klement Mass No. tion in Critical 
Tissue 
Strontium 89 15 
Columbium 95 0.2 
Iodine 131 20 
Cesium 137 30 


water supplies both at the sources and 
during various stages of treatment. 


Research and Analysis 


Much more research training and 
developmental work need to be carried 
out in the field of sanitary engineering. 
Some research to determine the effect 
of water treatment methods in remov- 
ing radioactive contamination from wa- 
ter and the effect of radioactivity on 
processes of sewage treatment is being 
done at several major AEC areas and 
through contracts with the sanitary 
engineering divisions of Johns Hopkins 
and New York Universities and the 
Massachusetts Institute of Technology. 
The military and civilian defense as- 


Tolerance Values for Radioactive Fission Products 


Tolerance-—microcurtes 1. 
Critical Tissue 
Ingestion Submersion 
bone 2.4 a2 
bone 236 | 2.0 
thyroid 0.02 | 2.83 
muscle 5.2 


nificance of various types of radiation. 
The results obtained must be adjusted 
for geometric factors inherent in the 
instruments used, and the range of 
possible errors must be evaluated. Any 
water works official who is planning a 
new laboratory unit or building for 
radiological work would do well to 
obtain advice from experienced opera- 
tors of radiological laboratories on the 
layout and design of this facility and 
its equipment and control features. 

In laboratories working with radio- 
active materials special precautionary 
measures must be taken. Work of this 
kind cannot be done safely in an ordi- 
nary laboratory. The space used must 
be separated from other work areas 
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and must be well ventilated ; radioactive 
materials must be stored in special 
shielding containers; glassware and 
utensils must be kept separate and be 
cleaned and decontaminated using spe- 
cial agents and careful procedures; 
every reasonable precaution must be 
taken against the contingency of a spill; 
sinks and workbench tops and floors 
should be of materials which can be 
readily decontaminated. Waste solu- 
tions and contaminated glassware and 
utensils must be stored to permit the 
decay of radioactivity to tolerance levels 
before being released, or they must be 
otherwise effectively treated. Working 
areas and plumbing fixtures must be 
monitored regularly for radioactivity to 
prevent overexposure, and workers may 
be required to wear special protective 
clothing. Gaseous wastes, mists or 
fumes from hoods must be given spe- 
cial treatment for decontamination be- 
fore being released to the atmosphere. 

The above listing of precautionary 
measures is not made with the idea of 
discouraging any water works official 
or research worker from taking a keen 
interest in the analytical and control 
aspects of radioactivity in relation to 
his responsibilities as a utility opera- 
tor, but rather to indicate some of the 
important considerations which must 
be taken into account if his efforts are 
to be productive of accurate results 
with safety to the workers involved. 

It is to be expected that some of the 
time-consuming and tedious techniques 
now used in the radio-assaying of wa- 
ter will be simplified and that instru- 
ments will be developed which will 
make it possible to obtain quick and 
accurate field and laboratory results. 
Indeed, development work along these 
lines is being actively carried out at 
most AEC areas. The water chemist 
and bacteriologist have in the past con- 
tributed much to the development of 
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simplified and more accurate methods, 
techniques and instrumentation, and, 
as their experience and knowledge of 
radiometric practices grows, it is to be 
expected that they will render similar 
services to their professions in this 
field. 


Conclusions 


1. Water works and public health 
officials are naturally concerned with 
all possible contaminants of water sup- 
ply and have an understandable interest 
in the radioactive products and wastes 
of the new atomic energy industry. 

2. Radioactivity has possibilities of 
becoming a valuable research tool in 
the water works industry, as it is in 
other industries. 

3. Water works personnel must r2- 
ceive training in nuclear physics and 
in methods and instruments used to 
detect the radioactive contamination of 
water, as well as in interpreting the 
results obtained. 

4. Within the atomic energy indus- 
try, rigid controls are in effect to 
prevent the exposure of personnel to 
hazards of radiation and to prevent the 
loss of radioactive products which could 
affect the safety of water supplies. 

5. Much research is in progress, un- 
der AEC sponsorship, to develop and 
improve methods and instruments for 
detecting radiation in water and air. 

6. In the near future the National 
Committee on Radiation Protection, 
which includes representatives of vari- 
ous government agencies, professional 
groups and research institutions, will 
announce its recommendations on the 
maximum safe limits of radioactivity in 
water and air as a guide to all inter- 
ested parties. 

7. The extent and nature of the 
facilities required, as well as the con- 
trol procedures necessary for labora- 
tory research on radioactive materials, 
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render it essential for safety that spe- 
cial provision be made in planning, 
staffing and operating such a labora- 
tory. 

8. It is to be hoped that water works 
technicians in increasing numbers will, 
through training and education, be- 
come qualified to carry out their re- 
sponsibilities to their profession in mat- 
ters pertaining to radiation as they 
now do in the fields of public health, 
chemistry and hydrology. 
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Definition of Terms Relating to Radioactivity 


Atom—the smallest unit of which a 
chemical element is built. The sim- 
plest atoms are those of hydrogen; the 
most complex, those of uranium (9). 

Chain reaction—a term applied to 
any chemical or nuclear transmutation 
process in which some of the products 
of a particular change assist the fur- 
ther development of that change (9). 

Curie—a measurement of the num- 
ber of atoms or molecules in a mass of 
material which disintegrates in a speci- 
fied time period. <A curie source of 
radioactive material is a source that 
disintegrates at the rate of 37,000,000,- 
000 (3.7 x 10'°) atoms per second (2). 
A microcurie is one-millionth of a 
curie. 

Tonization—the process by which an 
atom which is ordinarily electrically 
neutral acquires an electrical charge. 
An atom thus ionized is called an ion 


(9). 


Isotope—any of two or more forms 
of a chemical element which have the 
same chemical properties but differ in 
atomic weight. 

Roentgen (r)—a unit describing the 
amount of radiation energy which is 
stopped (or partially stopped) by ma- 
terial in its path, thereby producing 
ionization, the source of damage to hu- 
man tissue. The roentgen is a quantity 
of “X” or “gamma” radiation which 
produces a specified amount of ioniza- 
tion in air (2). 

Roentgen equivalent physical (rep) 
—a quantity of radiation which pro- 
duces a specified amount of ionization 
in tissue (2). 

Roentgen equivalent man (rem)— 
that quantity of radiation which, when 
absorbed by man, produces an effect 
equivalent to the absorption by man of 
one roentgen of “X” or “gamma” 
radiation. 
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The Status of Fluoridation in 1949 
By Harry A. Faber 


A revised version of a paper originally presented on Sept. 15, 1949, at 
the Pennsylvania Section Meeting, Harrisburg, Pa., by Harry A. 
Faber, Research Chemist, The Chlorine Institute, New York. 


HIE practice of fluoridation is 

unique among methods for the 
treatment of public water supplies be- 
cause it is an additive rather than a 
subtractive method. All other methods 
of water treatment, applied for the pro- 
tection of public health, have been de- 
vised to reduce excessive concentra- 
tions of constituents present in natural 
waters. Fluoridation is employed to 
increase inadequate concentrations of a 
constituent present in natural waters. 
There is little difference in principle 
between fluoridation and other methods 
of treatment, but there is a consider- 
able difference in philosophy. 

In its general attitude toward this 
unique method of water treatment, the 
water works industry will do well to 
recognize, as did Wolman in his fore- 
word to The Quest for Pure Mater 
(1), that: “Neither the consumer nor 
the professional should he disconcerted 
by this endless adventure in search of 
‘pure’ water. It is the natural con- 
comitant of advancing knowledge and 
expanding horizon.” The specific atti- 
tude of the water works industry, how- 
ever, will be determined by factual 
information regarding the present sta- 
tus of water fluoridation. It is the 
purpose of this paper to present such 
information in summary form. 


Background 


The basic evidence, demonstrated 
by carefully conducted statistical stud- 


ies, indicates that, in communal water 
supplies, minimum concentrations of 
naturally occurring fluoride ion are 
desirable and excessive concentrations 
are detrimental. The range betwéen 
the limiting concentrations is very 
narrow. 

The importance of the fluoride ion in 
drinking water was discovered less 
than twenty years ago, and it was soon 
recognized that excessive concentra- 
tions of this ion were the cause of 
fluorosis or mottled tooth enamel. 
Subsequent investigations have estab- 
lished 1.5 ppm. fluoride as the maxi- 
mum concentration which does not pro- 
duce fluorosis. With higher concen- 
trations, mottled tooth enamel becomes 
increasingly more severe; at 6.0 ppm. 
almost every child will be affected. 

Much study has been given to the 
development of methods for the treat- 
ment of water to remove the fluoride 
ion. Fluoride removal methods so far 
developed are extremely costly to in- 
stall and operate. More than 350 pub- 
lic water supplies in the United States 
are reported to contain excessive con- 
centrations of fluoride ion, and fluo- 
ride removal treatment is provided in 
only ten of these. 

In 1938 studies by Dean disclosed 
the existence of an inverse ratio be- 
tween dental caries (tooth decay) in 
children and the fluoride content of the 
communal water supply. His results 
showed dental caries experience to be 


1061 


| 
: 
ig 
te 
il 
4 
2% 
iy 
fi 


1062 HARRY 
at a minimum when the water contained 
1-1.5 ppm. fluoride. This concentra- 
tion of fluoride ion was found, by ex- 
amination of over 7,000 school chil- 
dren, to be associated with a 50-65 per 
cent reduction in caries prevalence. 
The relation is illustrated in Fig. 1. 
Evidence of the relation between 
dental caries and the fluoride content 
of water supplies has been largely 
based upon studies of children. There 
have been few data concerning the 
dental health of adults who were ex- 
posed to, fluoride-containing water dur- 
ing childhood. The results of a study 
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Fic. 1. Relation of Caries to Fluoride Con- 
tent of Water Supply * 


by McKay provide some evidence that 
the inhibitory effect of fluoride, once 
acquired, may be permanent. His 
study was based on the examination 
of 400 adults who were natives of Colo- 
rado Springs, Colo., where the water 
supply has a natural fluoride content 
of 2.6 ppm. and has been in use for 
about 70 years. Although these adults 
were found to have mild dental fluoro- 
sis, they exhibited an unusually low 
rate of permanent-tooth loss. A com- 
parison of the findings with the normal 
expectancy of tooth loss for the United 
States is illustrated in Fig. 2. 
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* Taken from “Fluorine in Dental Caries Control’? by H 
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Theory of Fluoridation 

An inverse relationship appears to 
exist between the fluoride content of 
natural waters and the prevalence of 
dental caries. Recognition of this 
relationship led to the proposal that 
fluoride be added, as a caries control 
measure, to waters deficient in that 
constituent. 

The control of caries by adding fluo- 
ride to a public water supply is based 
on the hypothesis that the water so 
treated will have the same effect as one 
naturally containing fluoride. This hy- 
pothesis appears justified by chemical 
and biological considerations, by lab- 
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Fic. 2. Tooth Loss at Colorado Springs 
Compared With “Standardized Rate” * 


T. Dean; Postgrad. Medicine, 5:361 (May 1949). 


oratory research and_ by statistical 
evidence. 

At least eight years will be required 
before a preliminary indication of the 
full effect of fluoridated water on dental 
caries can be determined—that is, 
until children have used fluoridated 
water throughout the period of tooth 
enamel formation (through age eight 
for all teeth except the third permanent 
molars). 

The validity of the hypothesis can 
be tested only by carefully controlled 
experimental studies. Several studies 
of this nature are now under way, gen- 
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erally planned on an eight- to ten-year 
basis and directed by specialized tech- 
nical personnel. The application of 
fluoride is made under the supervision 
of the state department of health. Den- 
tal and medical studies are made of 
children in the community, and another 
community having a similar water sup- 
ply low in fluoride content is studied 
as a control. 

In the United States, the first ex- 
perimental studies of water fluorida- 
tion were inaugurated in 1945; in Jan- 
uary at Grand Rapids, Mich., and in 
May at Newburgh, N.Y. Both cities 
employ sodium fluoride as the source 
of the fluoride ion. 


Official Attitudes 


Up to 1949 the attitude of the wa- 
ter works industry toward fluoridation 
treatment was generally in accordance 
with the summary (2) presented by 
Wolman in 1943, and by his four guid- 
ing principles (3) suggested in 1947, 
Briefly, this attitude approved the care- 
fully controlled experimental studies 
but recommended the avoidance of 
more general adoption of fluoridation 
until the completion of those studies. 

The A.W.W.A., in 1949, gave of- 
ficial acceptance to the practice of water 
fluoridation for the purpose of reducing 
tooth decay. A statement of recom- 
mended policy and procedure, approved 
by the Board of Directors of the Asso- 
ciation (4), said, in part: 

In communities where a strong public 
demand has developed and the procedure 
has the full approval of the local medical 
and dental societies, the local and state 
health authorities, and others responsible 
for the communal health, the water de- 
partments or companies may properly 
participate in a program of fluoridation of 
the public water supplies. 


The official sanction by the A.W. 
W.A. of the practice of water fluorida- 
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tion may be expected to have consid- 
erable influetice on the future develop- 
ment of this practice. Accordingly, the 
appraisal of certain items in the state- 
ment of recommended policy and‘ pro- 
cedure is warranted. 

1. The water works profession has 
been given a clearly defined position in 
the practice of water fluoridation. Wa- 
ter utilities may properly undertake 
fluoridation when public demand and 
health authority approval precede adop- 
tion of the treatment. The cost of 
fluoridation may properly be charged 
against community health expendi- 
tures. 

2. In the adoption and operation of 
fluoridation, uniform procedures have 
now been recommended. These in- 
clude specific information regarding 
handling fluoridation requests, respon- 
sibility for fluoridation, liability in- 
volved, steps in authorization, disposi- 
tion of cost, items of cost and applica- 
tion and control of treatment. 

3. Additional experimental studies 
of fluoridation are recommended, es- 
pecially to determine the effect of cli- 
matological conditions on this practice. 

4. Finally, and perhaps most impor- 
tant, empirical installations for fluorida- 
tion may now be approved. 

The A.\W.W.A. statement explains, 
but does not define, the terms “experi- 
mental” and “empirical.” In the prac- 
tice of this treatment, the following 
definitions would appear to be suitable : 

Experimental installations—those in 
which fluoride is applied to water under 
controlled conditions, with the concur- 
rent use of scientific methods to test 
the fluoride-caries relationship. 

Empirical — installations—those — in 
which fluoride is applied to water un- 
der controlled conditions, without the 
concurrent use of scientific methods to 
test the fluoride-caries relationship. 


| 
2 
4 
{ 
3 


1064 HARRY A. FABER 


Jour. AWWA 


Results of Fluoridation Survey 


Ultimate jurisdiction over the treat- 
ment of a public water supply is vested 
in the state health authority. It is 
clear that a program of water fluorida- 
tion can properly be undertaken only 
with the approval of that authority. 
Accordingly, the general attitude of the 
state on water fluoridation will have an 
important influence on the future devel- 
opment of this practice. 

A survey has been made by the au- 
thor to determine the water fluorida- 
tion policy ofthe various state health 
authorities. A questionnaire was sent 


TABLE 1 
Fluoridation Installations— Public Supplies 
Ex- Em- 
peri- piri- 

State mental cal Total 
Idaho 1 1 
Illinois 1 1 
Kansas 1 1 
Michigan 1 1 2 
New Jersey 1 1 
New York 1 1 
North Carolina 1 1 
Texas 1 l 
Wisconsin 3 5 8 

Total 11 6 17 


to the chief sanitary engineer of each 
state, and replies were received from 
all 48 states. The cooperation of these 
individuals has made it possible to 
present a comprehensive summary of 
the status of water fluoridation as of 
August 1949. 

Approximately 40 per cent of the 
states have adopted a definite policy 
regarding the fluoridation of public wa- 
ter supplies, and 70 per cent of the 
states consider the A.W.W.A. state- 
ment of policy acceptable. All of the 
states which may give approval to 
experimental installations, however, are 
not willing to approve empirical in- 


stallations. Replies from the 48 states 
show that: 19 have adopted a policy 
regarding fluoridation ; 33 consider the 
A.W.W.A. statement of policy accept- 
able; 34 may give approval to ex- 
perimental installations; and 27 may 
give approval to empirical installations. 

Only one-third of the states have 
adopted a definite procedure regarding 
the fluoridation of public water sup- 
plies, but 70 per cent of the states con- 
sider the A.W.W.A. “Tentative Rec- 
ommended Procedure” acceptable. A 


TABLE 2 
Future Installations —Public Supplies 
Already Under 

State Approved Consideration 
Arkansas 
Colorado 2 
Connecticut 3 
Delaware 
Florida 1 1 
Kansas 1 
Michigan 3 
New Jersey 1 
New York 1 3 
North Dakota 2 
South Carolina 1 
South Dakota 1 
Texas 1 1 
Virginia 1 
Wisconsin } 4 
Wyoming 1 

Total 14 20 


maximum fluoride ion concentration of 
1.5 ppm. would be permitted by 22 
states. Replies from the 48 states 
show that: 16 states have adopted a 
procedure regarding fluoridation; 33 
states consider the A.W.W.A. “Tenta- 
tive Recommended Procedure” accept- 
able; 7 would permit a maximum of 
1.0 ppm. fluoride (F); 1 state, 1.1 
ppm. ; 3 states, 1.2 ppm.; and 22 states, 
1.5 ppm. 

A total of 17 fluoridation installa- 
tions are in operation in the public 
water supplies of 9 states; each of 7 
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states has 1 installation, 1 state has 2 
installations and 1 state has 8 installa- 
tions. Of the 17 installations, 11 are 
classified as experimental and 6 as em- 
pirical. The location of these installa- 
tions is shown in Table 1. 

Three fluoridation installations—all 
experimental—are in operation in in- 
stitutional water supplies in two states, 
two in Massachusetts and one in Con- 
necticut. 

The growth of public water supply 
fluoridation is indicated by insta!lations 
which have already been approved by 
state health authorities or which are 
now under consideration by them. A 
total of 14 fluoridation installations are 
reported to be already approved, and 
20 are under consideration. The loca- 
tion of these installations is shown in 
Table 2. 


Effect of Fluoridation 

It is considered that positive evidence 
of the effect of fluoridation in reducing 
dental caries has not been produced in 
the 4} years of experience at Grand 
Rapids, Mich. In a letter to the author, 
in September 1949, Fred Wertheimer, 
Chief, Public Health Dentistry Section, 
State Dept. of Health, stated: “I do 
not see how we can obtain any tangible 
evidence from Grand Rapids for an- 
other three or four years. The chil- 
dren must use the treated water during 
the period of permanent tooth forma- 
tion, which is from birth through eight 
years of age, and these teeth must 
then be erupted into the mouth where 
they can be examined. Only then can 
any definite conclusions be drawn.” 

Dental findings in the Newburgh- 
Kingston, N.Y., project have recently 
been reported by David B. Ast (5), 
Chief, Dental Health Section, State 
Dept. of Health. The data relate to 
comparative trends in DMF (decayed, 
missing, filled) teeth of children in the 
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group six to twelve years of age. Ex- 
aminations included 3,400 children in 
Newburgh, all assumed to have been 
continuously exposed to fluoridated wa- 
ter for a period of three years, and 
2,800 children in Kingston, where the 
water is not fluoridated. 

The DMF experience rate in New- 
burgh averages 30 per cent lower than 
in Kingston, among children of this 
age group. Rates of DMF experience 
were found to be similar in the two 
cities during the first year since fluori- 
dation, but to be consistently lower 
thereafter in Newburgh than in Kings- 
ton. The major benefit of fluoridation 
is shown by those teeth generally less 
subject to caries attack ; the permanent 
molars show an 18 per cent lower 
DMF experience rate, and the incisor 
teeth a 55 per cent lower rate, in New- 
burgh than in Kingston. Another five 
years will be required to present a 
final report. 

Pediatric findings in the same project 
were reported (6) to show no dele- 
terious effect of fluoride intake. The 
same pediatric team has continuously 
studied 500 children in Newburgh and 
an equal number in Kingston. Physi- 
cal examinations, laboratory tests, bone 
X-ray studies and special examinations 
have revealed no detectable differences 
between the two groups of children. 

F. A. Bull, Director, Div. of Dental 
Education, Wisconsin State Board of 
Health, has reported (7) on the third 
post-fluoridation survey at Sheboygan, 
Wis., where fluoridation was started in 
February 1946. His survey shows 
that, in less than three vears, the DMF 
rate for kindergarten children (five to 
six years) has been reduced 28 per 
cent. The DMF rate for fourth-grade 
children (nine to ten years) has been 
reduced 19 per cent. In the opinion of 
the Wisconsin State Board of Health, 
the evidence presented demonstrates 
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that artificial fluoridation of a public 
water supply has reduced caries about 
20 per cent. 

Special comment should be made 
concerning the growth of water fluori- 
dation in Wisconsin, where three mu- 
nicipal supplies are now treated on an 
experimental basis and five on an em- 
pirical basis. As of August 1949 ap- 
proval had been given by the state 
department of health to four more in- 
stallations, and four others have been 
submitted to the department for con- 
sideration. The state supervisor of 
dental education reported that, in addi- 
tion to the above, ordinances for the 
fluoridation of water have been ap- 
proved by 33 municipalities and have 
been introduced, but not yet voted 
upon, by sixteen others. 

As early as 1945 the Wisconsin 
State Dental Society adopted a recom- 
mendation approving fluoridation of 
water supplies deficient in fluorides, 
providing that the application be un- 
der the supervision of dental, medical, 
engineering and public health person- 
nel. After considerable study, this ac- 
tion was approved by the state board 
of health in 1946. The policy of the 
board was modified in 1949 so as to 
accept empirical installations of fluori- 
dation. The Wisconsin State Dental 
Society has a very active committee on 
the fluoridation of water, which gives 
much time and effort to educational 
discussions before civic groups. This 
committee has been largely responsible 
for local demands that the public water 
supply be fluoridated. The favorable 
attitude of state health officials has, of 
course, been essential. 


Fluoridation Chemicals 


The fluoridation of nearly all water 
supplies is accomplished by the care- 
fully regulated application of sodium 
fluoride. The commercial salt, having 
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a sodium fluoride content of 90 per 
cent, is generally employed. The com- 
position of this salt is such that 20.4 
Ib. are required per million gallons of 
water to obtain a 1.0-ppm. concentra- 
tion of fluoride ion. Since many nat- 
ural waters contain some fluoride ion, 
the amount applied must represent the 
difference between the concentration 
originally present and the concentra- 
tion desired in the finished water. 
One municipality employs 60 per 
cent hydrofluoric acid as the source of 
fluoride ion. The distribution system 
is supplied from several unit wells at 
each of which chlorination and fluori- 
dation is provided. The hydrofluoric 
acid is applied from storage tanks by 
means of special chemical feed pumps. 
Consideration has recently been 
given to the use of sodium silicofluoride 
instead of sodium fluoride to supply the 
fluoride ion. The silicofluoride (Na,- 
SiF,) contains 60 per cent fluoride ion, 
while the fluoride (NaF) contains 45 
per cent. The prices of these com- 
pounds are such that sodium silico- 
fluoride will supply fluoride ion at 
about one-fourth the cost of obtaining 
it from sodium fluoride. Sodium silico- 
fluoride is a by-product of the manu- 
facture of phosphates from certain 
phosphate rocks. Its solubility is low 
(4.7 g. per liter at 2°C.) and may be a 
disadvantage in this application but 
should present no difficulty where the 
material is applied through dry-feed 
equipment provided with adequate dis- 
solving facilities. The low solubility 
may create a storage and feeding prob- 
lem where solution feeders are em- 
ploved. Studies of the suitability of 
this compound should include deter- 
mination of its toxicity by means of 
animal-feeding experiments. 
Milwaukee was first reported to be 
considering the use of sodium silico- 
fluoride as a substitute for sodium fluo- 
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ride. It was estimated that water flu- 
oridation would cost about 2.75¢ per 
capita per year with the silicofluoride, 
as against 14¢ with the fluoride salt. 
The first plant scale study of sodium 
silicofluoride appears to be the one at 
the Sheboygan, Wis., plant in October 
1949, when the feeding of 1,000 Ib. 
was reported to have been undertaken 
on an experimental basis. 
Rhinelander, Wis., is proposing the 
use of hydrofluosilicic acid, to be ap- 
plied by means of chemical feed pumps. 


Fluoridation Equipment 


Sodium fluoride, or any fluoride salt, 
must be applied by means of accurate 
feeding equipment. Either gravimetric 
or volumetric dry-feed equipment, or 
positive-displacement liquid-feed equip- 
ment, with an accuracy within 5 per cent 
is required. The most suitable type of 
equipment will probably be determined 
by the weight of chemical to be applied 
per hour or per day. 

Special precautions must be taken 
to protect the operators from inhaling 
fluoride dust when charging the hop- 
pers of dry-feed equipment. It is 
recommended that the hoppers be 
equipped with dust collectors which in- 
clude bag filters, operate under posi- 
tive air pressure and are vented to the 
atmosphere outside the plant. Each 
operator who handles fluoride should 
be provided with an individual toxic- 
dust respirator and should use it only 
when handling that chemical. When 
liquid-feed equipment is used, at least 
two solution tanks must be available 
for the preparation and storage of the 
fluoride solution. 

Equipment suitable for feeding so- 
dium fluoride may be obtained from 
the following manufacturers, and per- 
haps others: 

1. Gravimetric loss-in-weight and 
volumetric types of feeders with dust 
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collecting equipment—Omega Machine 
Co., Providence, R.I.; Wallace & Tier- 
nan Co., Inc., Newark, N.]. 

2. Volumetric types of feeders with 
dust collecting equipment—Infilco, Inc., 
Chicago. 

3. Positive-displacement types of liq- 
uid feeders (diaphragm types )—Pro- 


portioneers, Inc., Providence, R.I.; 
Wallace & Tiernan Co., Inc., Newark, 
N.J. 


4. Positive-displacement types of liq- 
uid feeders (plunger types )—Propor- 
tioneers, Inc., Providence, R.1. 

5. Other types of liquid feeders: 
decanting type—Liquid Conditioning 
Corp., Philadelphia ; constant-head ori- 
fice type—lInfileo, Inc., Chicago; wet- 
chemical type—-The Permutit Co., New 
York City, 

6. Equipment suitable for feeding 60 
per cent hydrofluoric acid may be ob- 
tained from the following manufac- 
turer, and perhaps others: fluid plunger 
tvpes of chemical feed pumps-—Pro- 
portioneers, Inc., Providence, R.I. 


Financing Fluoridation 


It is obvious that the fiuoridation of 
a water supply will increase the utility's 
operating expense and investment cost. 
The total cost is estimated (4) to range 
from 5¢ to 15¢ per capita per year, 
depending upon the amount of fluoride 
in the supply before fluoridation, the 
size of the community and the per cap- 
ita use of water. The cost of fluorida- 
tion may be considered a proper charge 
against communal health activities, 
since the benefits to be derived by the 
consumer bear no relation to the 
amount of water used. This method 
of financing is probably the most widely 
employed to date. The laws of Wis- 
consin relating to water charges (Chap. 
325 and 328, Laws of 1949) were, 
however, amended during 1949 to read: 
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The council or board of any town, vil- 
lage or city operating a public utility may, 
by ordinance, fix the initial rates and 
provide for this collection monthly, 
quarterly or semiannually in advance or 
otherwise. The rates shall be uniform 
for like service in all parts of the munici- 
pality and shall include the cost of fluor- 
inating the water. The charges shall be 
collected by the treasurer. 

In the case of a public water utility, the 
commission shall include, in the deter- 
mination of water rates, the cost of fluo- 
rinating the water in the area served by 
such public water utility, provided the 
local governing legislative body in which 
such public water utility is situated au- 
thorizes the fluorination of water in the 
area primarily served by such public 
water utility. 


Needed Research 


Further experimental studies are nec- 
essary to determine the effect of climate 
and geographical location as factors in 
water fluoridation. The A.W.W.A. 
statement of policy discusses evidence 
that a constant and uniform fluoride 
content of 1.0 ppm. may be inadequate 
—where water consumption is low— 
and fail to exert the maximum protec- 
tive effect ; or may be excessive—where 
water consumption is high—and result 
in the formation of mottled enamel. A 
recent report (8) indicates that, in one 
community in New Mexico, fluorosis 
may result from the presence of as 
little as 0.7 ppm. in the water supply. 
It has been suggested (9) that the 
technique of fluoridation be refined on a 
seasonal basis for each installation ; by 
this method, the fluoride concentration 
would be varied in relation to the tem- 
perature of the locality (and hence the 
water intake) so as to provide the 
maximum protection from caries and 
the minimum development of mottled 
enamel. 

It is reported that free available re- 
sidual chlorine interferes with the test 
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for fluoride as given in the latest edi- 
tion of Standard Methods for the Ex- 
amination of Water and Sewage, and 
a satisfactory method for the elimina- 
tion of errors due to such interference 
must be developed. 

The fluoridation of one water supply 
appeared to result in a serious increase 
of cracking in ice manufactured from 
the water (sce p. 1069). This problem 
has not been reported in any other mu- 
nicipality practicing fluoridation and 
may be due to the exceptionally low 
dissolved-solids content (45 ppm.) of 
the particular water supply involved. 
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Effect of Fluoridated Water in Ice Manufacturing 
By Zachary M. Stadt and Robert S. Phillips 


A contribution to the Journal by Zachary M. Stadt, Director, Div. of 
Preventive Dentistry, Health Dept., Charlotte, N.C., and Robert S. 
Phillips, Supt. of Plants & Chief San. Engr., Water Dept., Charlotte, 


NC. 


Hi application of sodium fluoride 
as a dental health experimental 
project at Charlotte, N.C., was begun 
on April 25, 1949. The project is 
directed by the Charlotte Health Dept. 
as authorized by the city council. Since 
Charlotte water contains only 0.05— 
0.10 ppm. natural fluoride, the dosage 
prescribed was 1.05 ppm. fluoride (F). 
This level was maintained until May 
21, 1949, when the application of so- 
dium fluoride to the water supply was 
suspended temporarily by order of M. 
B. Bethel, Charlotte health officer. 
Approximately a week after the be- 
ginning of fluoridation the local ice 
manufacturers reported a severe in- 
crease in brittle and cracked ice. Esti- 
mates by the industry of total produc- 
tion cracked varied between 30 and 75 
per cent. One plant, however, in- 
formed the water department that it 
had been able to reduce the amount of 
cracked ice to approximately 5 per cent 
by raising brine temperatures to 16- 
18°F. This procedure was not practi- 
cal for other operators because maxi- 
mum plant production during the 
summer season required lower brine 
temperatures. Since cracked ice is 
hazardous to handle, unattractive in 
appearance, not easily scored and in 
relatively little demand, the problem 
soon developed serious proportions. As 
a result, the health department tem- 
porarily granted the request to suspend 
fluoridation of the water supply in or- 
der to provide time in which to deter- 


mine the cause and to seek a remedy. 

Prompt inquiries made to other mu- 
nicipalities and agencies practicing flu- 
oridation brought forth entirely nega- 
tive replies; no other municipality is 
experiencing ice cracking due to fluo- 
ridation. It is difficult, however, to 
make comparisons with these cities be- 
cause Charlotte water apparently con- 
tains less mineral matter in solution 
(approximately 45 ppm.) than any 
other supply being fluoridated. As a 
matter of fact, the water in Charlotte 
has such a small amount of dissolved 
matter that ice manufacturers found it 
easy to produce a high-grade ice even 
without core removal. 

After fluoridation had been stopped, 
the ice industry reported that cracking 
and brittleness were reduced to “nor- 
mal.” The water department imme- 
diately began experimental work on 
the problem at two of the commercial 
ice plants, with the wholehearted co- 
operation of the Charlotte ice industry. 
The investigative work proceeded to 
make rapid headway and is still con- 
tinuing. In order to evaluate the find- 
ings properly, ice made from nonfluo- 
ridated water was compared with ice 
from water containing known fluoride 
concentrations. Chemically pure so- 
dium fluoride was used. 

Repeated experiments have clearly 
demonstrated that the addition of 1.0— 
1.5 ppm. fluoride (F) to the Charlotte 
water will result in a tremendous in- 
crease in the cracking of manufactured 
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ice. Of 121 300-Ib. blocks manufac- 
tured from fluoridated water with the 
above dosages, 73 were cracked, while 
only 2 of 139 observed controls showed 
flaws under identical conditions. 

Coincident with some of the above 
studies, additional work was under- 
taken to determine the effects of the 
so-called ice-tempering, or anticrack, 
compounds used by the ice industry in 
places where cracking is encountered 
from other causes (1, 2). These com- 
pounds are available commercially un- 
der various trade names. On an ex- 
perimental scale, it has been possible 
to show a remarkable reduction (to 
below 10 per cent) in the percentage 
of ice cracking by adding these com- 
pounds to fluoridated water. 

During one of the studies the Ameri- 
can Cyanamid Co. set up a_ water- 
demineralizing unit for demonstration 
purposes. To a small tank of non- 
fluoridated Charlotte water 1.5 ppm. 
sodium fluoride (F) added. 
Enough demineralized water was pre- 
pared from this source to freeze eleven 
blocks of ice. Although cores were 
not “pulled” (that is, the core solutions 
were not removed), the resultant ice 
was completely free of flaws. 

It has long been recognized that the 
mineral salts in water solution tend to 
migrate to the core during the freez- 
ing; with aeration of the water, this 
tendency is increased (3, 4+). This 
statement holds true for the fluoride 
ion. With water containing 1.0—1.5 
ppm. fluoride (F), concentrations as 
high as 15 ppm. (I) have been found 
in the core solution at the time when 
it would normally be removed (24-26 
hours after the beginning of the freeze ). 
If the core solution is not removed 
and replaced with fresh water, the 
solid-frozen core may contain as much 
as 25-30 ppm. fluoride (F) at Char- 
lotte when the water is fluoridated. 
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Although all of the data collected to 
date clearly point in the direction out- 
lined above, the authors wish to em- 
phasize several items at this time: 

1. Certain of the findings must be 
regarded as tentative. Some phases of 
the work are still under investigation 
and will be reported in detail when the 
studies have been completed. 

2. These experiences have not been 
reported elsewhere and therefore must 
be presumed to be applicable solely to 
Charlotte water until such time as 
other water supplies of the same char- 
acter are fluoridated. 

3. The data on the effects of anti- 
crack compounds are purely experi- 
mental and on a relatively small scale. 
Confirmation of the preceding conclu- 
sions on a commercial scale is now be- 
ing sought by the resumption of fluori- 
dation. 
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The Installation of Cast-Iron Water Mains 
By Joseph P. Schwada 


A paper presented on Oct. 11, 1949, at the Wisconsin Section Meeting, 
Milwaukee, Wis., by Joseph P. Schwada, City Engr., Milwaukee, Wis. 


IIIS paper will discuss some of the 
major items in the A.W.W.A. 
“Tentative Standard Specifications for 
Installation of Cast-Iron Water Mains 
7D.1-T,” the text of which appears 
in this issue of the JOURNAL (p. 1079). 


Responsibility of Engineer 


In the preparation of contract docu- 
ments for any project, the engineer 
should recognize that he has certain 
responsibilities which, in fa.rness to the 
owner and the contractor, he should 
assume. The engineer should defi- 
nitely set forth all the requirements of 
the contract and include a detailed de- 
scription of the work to be done, the 
materials to be used and the methods 
of construction. In addition, he should 
show on the drawings all factors in- 
fluencing the prosecution of the work, 
so that the bidders can submit reason- 
able proposals and the successful bid- 
der can do the work according to a 
plan. Failure to do so will invariably 
increase the cost and may produce 
many disturbing differences of opinion 
between the engineer and the con- 
tractor during the course of the work. 

An item of particular importance in 
considering the responsibilities of the 
engineer is underground structures, in- 
cluding the rearrangement of sewers, 
conduits, pipes or other facilities. The 
engineer should make a thorough in- 
vestigation of all available records and 


show on the drawings the locations and 
character of all structures that are to 
be altered or rearranged and also those 
that will influence the work of the con- 
tractor. This practice will eliminate 
the necessity for including allowances 
for contingencies in the bids and extras 
on the work. The engineer should also 
make an investigation of the rights and 
responsibilities of all parties involved 
so that when the drawings are pre- 
pared, the work to be done can properly 
be allocated between the owners of the 
structures and the contractor. When 
structures not previously known and 
not shown on the drawings are en- 
countered during the progress of the 
work, the rights and responsibilities of 
the parties involved will also deter- 
mine the allocation of the additional 
work and its cost, as well as the extra 
compensation to the contractor. 


Materials Furnished 


If the owner is to furnish any mate- 
rials, the engineer should so specify 
and include a description of the mate- 
rials and their approximate weights. 
The engineer should also specify what 
materials furnished by the owner are 
to be hauled from the yard of the owner 
or unloaded from railroad cars and 
hauled to the site by the contractor. 

If the contractor is to furnish any 
materials, a detailed description of them 
should be included in the specifications 


1071 


= 
: 
i . 


so that fair competition may be ob- 
tained and satisfactory materials in- 
stalled. The selection of materials 
should not he left to the contractor. 


Excavation and Preparation of 
Trench 


Another item of importance is the 
excavation and the preparation of the 
trench. This subject is covered in the 
A.W.W.A. specifications by the inclu- 
sion of alternate procedures for the 
preparation of the trench bottom, de- 
pending upon the nature of the soil at 
subgrade. 

Obviously, when the engineer speci- 
fies a certain procedure for the prepara- 
tion of the trench bottom in a particular 
locality, he should have a knowledge of 
the soil conditions. Even then, provi- 
sions should be included for chang- 
ing from one procedure to another if 
the conditions encountered at subgrade 
make it advisable. 

Where the soil at subgrade is uni- 
formly good, and stones, hardpan, shale 
or cemented gravel is not exposed, it 
is good practice to excavate to the depth 
required so as to provide a uniform and 
continuous bearing and support for the 
pipe on solid, undisturbed ground. 

Where the soil at subgrade is not 
uniformly good, it is advisable to ex- 
cavate to at least 3 and not more than 
6 in. below the specified grade. Before 
the pipe is laid, the subgrade should be 
prepared by backfilling to grade with 
an approved material, which should be 
tamped to provide a uniform and con- 
tinuous bearing and support for the 
pipe. Mechanical tampers are avail- 
able for this work. 

The contract specifications should 
also include provisions for additional 
excavation and backfilling where the 
soil encountered at subgrade is unstable 
or includes ashes, cinders, refuse, vege- 
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table or other organic material, or large 
pieces or fragments of inorganic mate- 
rial, which, in the judgment of the en- 
gineer, should be removed and replaced 
with an approved material compacted 
in place. 

Where the material at subgrade is 
unstable to such an extent that it can- 
not be removed and replaced with an 
approved material, the contract speci- 
fications should provide for the con- 
struction of a foundation consisting of 
piling, timbers or other material, in 
accordance with plans to be prepared 
by the engineer. The type of founda- 
tion will depend upon the conditions 
encountered. 

In considering further the item of 
excavation and the preparation of the 
trench bottom, it should be mentioned 
that the depth of cover over water pipe 
should be determined by: [1] the max- 
imum depth of frost penetration in the 
locality where the pipe is to be laid 
and |2| the direct effect of loaded 
trucks. 

The depth of cover and the nature of 
the trench bottom are two primary fac- 
tors in the determination of the thick- 
ness of the pipe metal. Studies made 
by ASA Committee A21 indicate that 
a cover of about 4 ft. with a flat-bottom 
trench and tamped backfill usually re- 
sults in the most favorable resistance to 
the combination of earth and truck 
hazards. 

Failures in cast-iron pipelines usu- 
ally result from settlement, careless lay- 
ing, flat-slope trenching, bedding on 
rock, improper backfilling procedure, 
impact from loaded trucks or rupture 
from freezing because of shallow cover. 
These and other external and internal 
hazards should be carefully considered 
before the line is laid. 

It should be emphasized also that the 
blocking of pipe in the trench is looked 
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upon with considerable disfavor and is 
not recommended. [Experiments indi- 
cate that the walls of a pipe supported 
by blocks must be thicker than those of 
one laid in a flat-bottom trench. There 
appears to be no doubt that the bearing 
strength of pipe laid in a flat-bottom 
trench, well tamped, is considerably 
greater than that of pipe laid and con- 
tinuing to bear on blocking. Blocking, 
if used, should be recognized as a tem- 
porary expedient and the load should 
be transferred to the soil, tamped under 
the pipe as soon as possible. 


Milwaukee Experience 

In connection with this subject, it 
may be of interest that, over a period 
of many years, Milwaukee, Wis., fol- 
lowed the practice of excavating to 
slightly below the grade line of the 
pipe and then supporting the pipe on 
blocking. After the pipe was laid, the 
trench was backfilled with sand, gravel 
or other approved material and the back- 
fill well puddled. Milwaukee has dis- 
continued this practice and is at present 
following the procedure set forth in the 
A.W.W.A.. specifications. The con- 
tractor is now required to excavate to 
below the grade line of the pipe. Be- 
fore the pipe is laid, the subgrade is 
prepared by backfilling to grade with 
an approved material, which is tamped 
to provide a continuous bearing and 
support. The approved material is 
sand, gravel or a loam clay. After the 
pipe is laid to grade, additional ap- 
proved material is placed and com- 
pacted by tamping from the bottom of 
the pipe to the centerline of the pipe. 

When this procedure was adopted, 
it was decided to measure the amount 
of settlement obtained after the pipeline 
is laid and the trench backfilled to the 
subgrade of the pavement. The amount 
of settlement is found by taking levels 


on the pipeline before and after the 
trench is backfilled. After the pipeline 
is laid to grade, levels are taken in 
back of each bell. Valve boxes are 
then installed behind each bell and the 
trench is backfilled. Later levels are 
taken periodically through the valve 
boxes and the amount of settlement is 
obtained. The department has made 
observations up to the present on 54-, 
42- and 12-in. pipe, and has obtained 
some interesting information on the 
amount of settlement for the different 
sizes with various depths of backfill 
tamped under the pipe and with several 
kinds of backfill material. It has been 
found that the settlement is greater 
with the large pipe but is quite uni- 
form within each size, that it is greater 
with a larger depth of backfill mate- 
rial tamped under the pipe, and that 
it is less with a cohesive material like 
loam and clay than with a material like 
sand. 

For 54-in. pipe and a 4-in. layer of 
compacted sand, a fairly uniform settle- 
ment of 0.07 ft. (43 in.) was observed. 
With a 2-in. layer of compacted sand, 
this settlement was reduced to 0.06 it. 
(} in.). With a 1-in. layer of com- 
pacted sand placed on top of a 2-in. 
layer of compacted clay, the settlement 
observed was 0.05 ft. (2 in.). In each 
instance, the trench bottom was a blue 
clay. 

With a 42-in. pipeline and 4 in. of 
compacted sand, a fairly uniform settle- 
ment of 0.06 ft. (} in.) was observed. 
With 3 in. of compacted sand, the set- 
tlement was reduced to 0.05 ft. (2 in.) ; 
and with 2 in. of compacted sand, to 
0.04 ft. (4 in.). In these instances, the 
trench bottom was sand or red clay. 

With a 12-in. pipeline and 3 in. of 
compacted sand, a settlement of 0.02 
ft. (4 in.) was observed. The trench 
bottom was a dry red clay. 
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Trench Width 


The width of the trench will depend 
upon and vary with the size of the pipe, 
the depth of the trench and the nature 
of the excavated material encountered. 
It should be ample to permit the pipe to 
be laid and jointed properly and the 
backfill to be placed and consolidated. 
Trenches should be of such extra width, 
when required, as will permit the con- 
venient placing of timber supports, 
sheeting and bracing, and the handling 
of specials. 

One item that the engineer should 
consider in specifying the allowable 
width of trench is the removal and re- 
placement of pavement, which should 
be held down to a minimum consistent 
with the other requirements mentioned. 
Obviously, any pavement removed un- 
necessarily and replaced will increase 
the cost of the work. 

The best procedure to follow in 
controlling the amount of pavement 
removed is to hold the contractor 
responsible for the replacement of 
pavement removed beyond tke limits 
specified. If the contract requires the 
contractor to replace all pavement re- 
moved, the cost would, of course, be 
borne by the contractor. If, however, 
the contract documents provide that the 
owner will replace the pavement re- 
moved, then the cost of replacing the 
additional pavement should be deducted 
from monies due the contractor. Such 
costs can be determined from measure- 
ments and the cost of replacement or 
repairs, or from a schedule of fixed 
charges previously prepared by the 
owner and furnished to the contractor. 
Laying Pipe 

In laying the pipe, precautions should 


be taken to prevent foreign material 
from entering while the pipe is being 
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placed in the line. The contract speci- 
fications should include provisions in- 
dicating that the engineer may require 
a heavy, tightly woven canvas bag of 
suitable size to be placed over each 
pipe end and left there until the con- 
nection is made to the adjacent pipe. 

At times when pipe laying is not in 
progress, the open ends should be 
closed by a watertight plug or other 
approved means. Joints on pipe in the 
trench which for some reason cannot 
be poured immediately should be calked 
with packing to make them as water- 
tight as possible. 

When water mains are to be laid in 
railroad and street railway crossings, 
the engineer should consult with the 
railroad or street railway officials be- 
fore preparing plans and specifications 
for this work. The company may re- 
quire the work to be done according to 
a certain procedure and during certain 
hours. It may also insist upon doing 
some of the work itself and make 
charges for labor, material, supplies, 
supervision and inspection. Further- 
more, the company may insist on deal- 
ing with the owner directly. Whatever 
the arrangements may be, they should 
be agreed upon prior to bidding so that 
there will be no misunderstanding on 
how and when the work is to be done, 
the apportionment of the work and the 
disposition of the cost, and any charges 
made by the company. 


Jointing 

In considering the jointing of bell- 
and-spigot cast-iron pipe, attention is 
called to the fact that a special com- 
mittee of the Association made an in- 
vestigation of the suitability of packing 
materials, and, as a result, the A.W. 
W.A. specifications include the follow- 
ing: [1] molded or tubular rubber 
rings ; |2] asbestos rope; or [3] treated 
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paper rope. All of these materials 
should be handled with care in order to 
prevent contamination and should be 
dry when put into place in the joint. 

The decision to exclude hemp, jute 
and braided cotton from the specifica- 
tions is based on the recommendations 
of the committee on main disinfection. 
Technically there is a difference be- 
tween hemp and jute, but what the 
water works utility usually receives 
when it specifies hemp is really jute, 
which must definitely be considered a 
source of contamination when used in 
the jointing of water mains. It is re- 
ported that the Twisted Jute Packing 
and Oakum Institute is now studying 
the matter in order to improve the 
materials. 

Braided cotton was excluded because 
it is not a sterile compound and _ be- 
cause there is very little demand for it 
by the water works industry. 

The aiternate jointing materials in- 
clude lead and cement, and the details 
of the specifications for these materials 
do not differ appreciably from those 
included in the 1938 A.W.W.A. Stand- 
ard Specifications for Laying Cast-Iron 
Pipe. 

It is the practice, in certain localities 
where cement joints are used, to install 
some lead joints in the main to relieve 
possible strains on fittings or valves 
that might result from the extreme 
rigidity of a cement-jointed pipeline 
and also to speed up the completion of 
the final connections of a line in order 
to get it into service. One lead joint 
is poured at every gate valve, at every 
fire hydrant lateral and at intervals of 
about 500 ft. in a long line without 
valves and fittings. A lead joint at 
a fire hydrant may permit a twisting 
or deflecting of the connection when the 
hydrant is struck by an automobile, 


instead of resulting in a broken hy- 
drant. 

Although the committee recom- 
mended that mechanical joints or me- 
chanically jointed pipe be included in 
the A.W.W.A. specifications, it was 
finally decided to omit them at this 
time. Instead, a special survey commit- 
tee has been appointed with the task of 
reviewing experience to date in cities 
where mechanical-joint pipe has been 
used. This decision is in line with the 
policy of the Association and was made 
without intention to disparage the me- 
chanical-joint pipe used extensively at 
the present time. 


Hydrostatic Tests 

After a pipeline has been laid, it is 
the usual practice to subject it to a 
pressure and leakage test, especially on 
the larger-size mains. The duration of 
such a pressure test should be at least 
one hour and it is conservative practice 
to use a test pressure 50 per cent above 
normal operating pressure. During 
this test all exposed pipes, fittings, 
valves, hydrants and joints should be 
examined. All lead joints showing 
visible leaks should be recalked until 
tight. Cement joints which show seep- 
age or slight leakage should be cut out 
and replaced. 

The duration of the leakage test 
should be two hours, and the pressure 
for the leakage test is usually set at 
the maximum operating pressure for 
the locality. Leakage is the quantity 
of water which must be supplied into 
the newly laid pipe to maintain the 
specified leakage test pressure after the 
pipe has been filled with water and the 
air expelled. 

The 1938 specifications of the Asso- 
ciation prescribed an allowable leakage 
equivalent to 100 gpd. per mile per 
inch nominal diameter for pipe in 12-ft. 


lengths, evaluated on a pressure basis 
of 150 psi. The present specifications 
prescribe an allowable leakage equiva- 
lent to 70 gpd. on the same basis, or 
30 gpd. less than the 1938 specitica- 
tions. 

In order to simplify the work of the 
engineer, there is included in the new 
specifications a table showing the al- 
lowable leakage in gallons per hour per 
100 joints for various diameters of pipe 
and various test pressures. The diam- 
eters range from 2 to 60 in., and the 
average test pressures from 150 to 45 
psi. in 5-psi. steps. Since the table 
shows the allowable leakage for 100 
joints, it is a simple matter to deter- 
mine the allowable leakage for the 
number of joints tested «* various pres- 
sures in pipelines of various diameters. 


Backfilling 


All backfill material should be free 
from cinders, ashes, refuse, vegetable 
material, boulders, rocks or stones, or 
other material which, in the opinion of 
the engineer, is unsuitable. Where the 
excavation is made through permanent 
pavements, curbs, driveways or side- 
walks, or where such structures are 
undercut by the excavation, it is ad- 
visable to use sand for the entire back- 
fill up to the subgrade of the structure. 
This procedure will reduce the settle- 
ment toa minimum. Walks and drive- 
ways consisting of broken stone, gravel, 
slag or cinders should not be consid- 
ered as being permanent construction. 

There may be other locations where 
settlement is important and sand should 
be used as backfill. Those locations 
should be shown on the drawings wher- 
ever possible, or designated by the 
engineer when not shown on the draw- 
ings. 

It is good practice, also, to encase 
the pipe, fittings and appurtenances in 
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limestone screenings where muck, ash, 
refuse, cinders or acid soils are en- 
countered. 

In considering the procedure to fol- 
low in backfilling the trench, it appears 
logical to divide the work into three 
stages: [1] from the bottom of the 
pipe up to its centerline, [2] from the 
centerline of the pipe to a depth of 1 
ft. above the top of the pipe and | 3] 
from 1 ft. above the pipe to the sub- 
grade of the pavement or to the grade 
shown on the drawings. 

It is recommended that the backfill 
from the bottom of the pipe to the 
centerline be made by hand with sand, 
gravel or other approved material and 
that the material be placed in layers of 
about 3 in. and compacted by tamping. 
The backfill should be deposited simul- 
taneously in the trench to its full width 
on each side of the pipe, fittings and 
appurtenances. It is believed that this 
procedure will aid materially in pro- 
viding a uniform support for the pipe. 

From the centerline of the pipe to 
1 ft. above the top of the pipe, the 
trench should be backfilled by hand or 
by approved mechanical methods. The 
material used should be sand, gravel or 
approved excavated material. 

From 1 ft. above the top of the pipe 
to the grade shown on the drawings, 
the trench should also be backfilled by 
hand or by approved mechanical means, 
and the material used should be sand, 
gravel or other approved excavated 
material. 

The method of consolidating the 
backfill should be carefully considered 
by the engineer. Where settlement is 
important and sand, gravel and sandy 
loam are used, the material should be 
consolidated by puddling with a hose 
and long nozzle after the trench is 
backfilled. Where settlement is impor- 
tant and a material other than those 
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mentioned above is used, such material 
should be placed in 3-in. layers and 
compacted by tamping. 

Where settlement is unimportant, the 
trench may be backfilled from the cen- 
terline of the pipe to the top of the 
trench with approved excavated mate- 
rial and the backfill neatly rounded 
over the trench to a sufficient height to 
allow for settlement to grade after 
consolidation. 


Removal and Restoration of Surface 


In considering the provisions under 
removal, restoration and maintenance 
of surfaces, the A.W.\W.A. specifica- 
tions point out that it is inadvisable to 
attempt to prepare standard provisions 
for use in all localities. There are, 
however, certain fundamental princi- 
ples that can be included. 

In removing the pavement, the con- 
tractor should use such methods—either 
drilling or chipping—as will assure 
breaking the pavement along straight 
lines. The face of the cut in the re- 
maining pavement should be approxi- 
mately vertical. 

Where any pavement, trees, shrub- 
hery, fences, poles or other property or 
surface structures are damaged by the 
contractor, whether deliberately or 
through failure to carry out the re- 
quirements of the contract documents 
or to employ usual and reasonable 
safeguards, such property and surface 
structures should be replaced or re- 
paired at the expense of the contractor. 

In view of the fact that some cities 
do their own street repair work and 
others do not, it remains for the engi- 
neer to select the proper procedure for 
the particular situation. 


Other Provisions 


Cleaning up. When the work is 
completed, the site should be cleaned 


up. All surplus water main materials, 
tools, temporary structures, dirt, rub- 
bish and excess earth from the exca- 
vation should be removed and the site 
left clean to the satisfaction of the 
engineer. 

Maintenance of surface. Obviously, 
it is not possible to set forth uniform 
provisions which will adequately cover 
the maintenance of surfaces because 
cities follow different practices. It is 
advisable, however, to provide for 
the maintenance of unpaved trenches, 
curbs, sidewalks, gutters, shrubbery, 
sod or other disturbed surfaces for a 
stipulated period of time. Suitable 
provisions to cover this item should be 
included in the contract specifications. 

Details and dimensions. In this dis- 
cussion, many details and dimensions 
that are included in the A.W.AV.A. 
specifications have been omitted. Such 
details include the minimum trench 
widths, maximum deflections for cast- 
iron bell-and-spigot pipe, number and 
size of blocks, additional pipe clearance 
in rock, depth of lead and cement 
joints, proportion of cement and water 
for cement joints, time interval before 
filling and testing pipe laid with cement 
joints, and quality of sand, gravel and 
screenings for backfill. 

Relationship between engineer and 
contractor. There is one more impor- 
tant and worth-while thought which the 
engineer should have in mind in the 
preparation of the contract documents, 
including the drawings and_ specifica- 
tions: he should follow well established 
engineering principles and make every 
effort to obtain a good job for the 
owner as economically as possible. He 
should remember also that the contrac- 
tor is in business and is entitled to a 
reasonable profit. A good set of draw- 
ings and specifications will help to ac- 
complish these objectives, 
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Binding of the Year’s Journals 


Through the cooperation of the Library Binding Institute, an organization ot 
binderies which specializes in binding publications into volumes, arrangements 
have been made to give information and assistance to A.W.\W.A. members who 
want to have their JouRNALS bound. This work may be done in accordance 
with standards of materials and construction required for durability, service and 
accessibility by college, reference and public libraries. The American Library 
Association and the Library Binding Institute have cooperated in promulgating 
“Minimum Specifications for Class A Library Binding” based on research and 
production and performance experience. 

A committee of the American Library Association has certified responsible 
and reliable library binderies which have proved able to meet these specifications. 
To obtain standard quality binding, simply request Class A binding at any certi- 
fied bindery. In obtaining price quotations, state the three dimensions of the 
volume. 

Names and addresses of certified binderies in your area are available from 
the Library Binding Institute, 501 Fifth: Avenue, New York 17, N.Y. Before 
sending copies to the bindery : 


1. Check for missing issues and check each issue for defects, missing pages, 
etc. Be sure to include the volume index. 

2. Tie the twelve issues together carefully so that nothing is crumpled or torn. 

3. Write out definite instructions giving your preferences on the following 
points : 


a. Color of binding (one of the following standard colors should be 
selected: dark green, dark blue, black, brown or medium red). 

b. Whether the advertising sections and/or paper covers are to be bound 
into the volume. 

c. An exact copy of the text to be lettered in gold on the backbone. A 
common form is: 


Journal—1} in. from top Vol. 00—4} in. from bottom 
A.W.W.A.—2} in. from top 1900—-3} in. from bottom 
d. If you have had JouRNALs bound before and want your set to match as 
closely as possible, send a previous volume as a sample. If you want an 
approximate match, send a “rubbing” of the lettering on a previous volume 
and indicate the color. 


If satisfactory arrangements cannot be made, or if there is any difficulty, 
advise the A.W.W.A. office and steps will be taken in cooperation with the 
Library Binding Institute to assure you proper service. 


Microfilm Edition 


Arrangements have been concluded with University Microfilms to make 
microfilms of the year’s issues available to JouRNAL subscribers at a price com- 
parable with the cost of library binding. Further information can be obtained 
by writing to University Microfilms, 313 North First Street, Ann Arbor, Mich. 
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General 


Standard specifications governing the 
construction of new water mains and the 
extension of existing mains must of 
necessity differ from specifications pre- 
pared for any particular project. Al- 
though both should include subject matter 
pertaining to the required work, materials 
and methods of construction, the latter 
can be made complete for any particular 
project by including therein a detailed 
description of the specific work, materials 
and methods applicable to that project. 
However, standard specifications, to be 
complete and serve their purpose, should 
include a detailed description of the sev- 
eral acceptable materials and methods of 
construction recognized as standard. 
Consequently, although the specifications 
for a particular project can be used with- 
out further supplementation, standard 
specifications must be accompanied by an 
appendix or addendum. 


Standard Specifications and Addendum 


The A.W.W.A. Specifications for In- 
stallation of Cast-Iron Water Mains can 
be made applicable to all water main con- 
struction projects by being supplemented 
with an adequate addendum for each 
project. The specifications presented 
herein include the various materials and 
methods of construction recognized as 
standard. The addendum, which must be 
prepared by the engineer, designates 
which of these various materials and 
methods of construction are to apply to 
a particular project. The addendum can 
also be expanded to cover work and ma- 
terials not included in the specifications 
themselves. 


Outline of Addendum 


The “Outline of Addendum” included 
herein (p. 1107) is intended to guide and 
aid the engineer in the preparation of 
the addendum to accompany the A.W. 
W.A. Specifications for the Installation 
of Cast-Iron Water Mains. 
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Limits of A.W.W.A. Specifications 

These specifications cover several pro- 
cedures for laying and testing a system 
of water mains and for the furnishing of 
sheeting, blocking and joint materials in- 
cidental thereto. They do not cover the 
furnishing and delivery of pipes, castings, 
fittings, valves and hydrants by manu- 
facturers, or the laying and jointing of 
any pipe other than cast iron. 

These specifications do not include the 
detailed procedure for the disinfection of 
water mains following their construction. 
However, reference is made to a separate 
document prepared and approved by the 
A.W.W.A., entitled “A Procedure for 
Disinfecting Water Mains—7D.2-1947.” 


Use of A.W.W.A. Specifications 


It is contemplated that the A.W.W.A. 
Specifications for Installation of Cast- 
Iron Water Mains may be of service in 
their published form as a part of the 
specifications to be incorporated in the 
contract documents. If it is decided to 
so use them, a statement having the fol- 
lowing import should be made under the 
title “Specifications” : 

The water mains shall be laid and the 
work incidental thereto performed in ac- 
cordance with the Specifications for In- 
stallation of Cast-Iron Water Mains 
adopted by the American Water Works 
Association on June 3, 1949, and the 
Addendum attached hereto. 


General Requirements 


Since the contract documents for the 
construction of any project include among 
them the “General Requirements,” it is 
recommended that the definitions, notices 
and permits, regulations, schedule of 
minimum wages, means of measurement 
and payment for work on unit basis and 
as extra work, and similar items not 
covered by these specifications be in- 
cluded therein. 
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Sec. 1.1—General 


These specifications and the ad- 
denda attached hereto form a part of 
the contract documents. 


Sec. 1.2—Work Included 


The contractor shall, unless speci- 
fied otherwise, furnish all material, 
equipment, tools and labor necessary 
to do the work required under this 
contract and unload, haul and dis- 
tribute all pipe, castings, fittings, 
valves, hydrants and accessories. The 
contractor shall also remove the 
pavement as stipulated; excavate the 
trenches and pits to the required di- 
mensions; excavate the bell holes; 
construct and maintain all bridges for 
traffic control; sheet, brace and sup- 
port the adjoining ground or struc- 
tures where necessary; handle all 
drainage or ground water; provide 
barricades, guards and warning lights ; 
lay and test the pipe, castings, fittings, 
valves, hydrants and accessories ; back- 
fill and consolidate the trenches and 
pits; restore the roadway surface un- 
less otherwise stipulated; remove sur- 


plus excavated material; clean the site 


of the work; and maintain the street 
or other surface over the trenches as 


specified. 
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The contractor shall also furnish all 
equipment, tools, labor and materials 
required to rearrange branch connec- 
tions to main sewers, or to rearrange 
sewers, conduits, ducts, pipes or other 
structures in accordance with the 
contract drawings and stipulations in- 
cluded herein. 


Sec. 1.3—General Description of 


Work to Be Done 
See Addendum Sec. 1.3. 


Sec. 1.4—Schedule of Progress and 
Completion 


See Addendum Sec. 1.4. 


Sec. 1.5—List of Contract Drawings 


See Addendum Sec. 1.5. 


Sec. 1.6—Special Work to Be 
Performed 


See Addendum Sec. 1.6. 

Sec. 1.7—Materials to Be Furnished 
by Owner 
See Addendum Sec. 1.7. 

Sec. 1.8—Materials to Be Furnished 
by Contractor 
See Addendum Sec. 1.8. 


Sec. 1.9—Water Used 
See Addendum Sec. 1.9, 
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Sec. 2.1—Shop Inspection 


All materials furnished by the con- 
tractor are subject, at the discretion of 
the owner, to inspection and approval 
at the plant of the manufacturer. See 
Addendum See. 2.1. 


Sec. 2.2—Field Inspection 


All pipe and accessories shall be 
laid, jointed and tested under pressure 
for defects and leakage in the manner 
specified and in the presence of and 
as approved by the engineer. 


Sec. 3.1—Responsibility for Material 
Furnished by Contractor 


The contractor shall be responsible 
for all material furnished by him and 
shall replace at his own expense all 
such material found defective in manu- 
facture or damaged in handling after 
delivery by the manufacturer. This 
shall include the furnishing of all mate- 
rial and labor required for the replace- 
ment of installed material discovered 
defective prior to the final acceptance 
of the work. 


Sec. 3.2—Responsibility for Material 
Furnished by Owner 


The contractor's responsibility for 
material furnished by the owner shall 
begin at the point of delivery thereof 
to said contractor. 
on the site shall become the contrac- 
tor’s responsibility on the day of the 
award of the contract. The contractor 
shall examine all material furnished by 
the owner at the time and place of 
delivery to him and shall reject all de- 
fective material. Any material fur- 
nished by the owner and installed by 
the contractor without discovery of 
such defects will, if found defective 
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Sec. 2.3—Disposition of Defective 
Material 


All material found during the prog- 
ress of the work to have cracks, flaws 
or other defects will be rejected by the 
engineer. All defective materials fur- 
nished by the contractor shall be 
promptly removed by him from the 
site. Any material furnished by the 
owner and found defective shall be set 
aside and removed from the site of the 
work by the owner. 


prior to final acceptance of the work, 
be replaced with sound material by the 
owner. The contractor, however, shall, 
at his own expense, furnish all sup- 
plies, labor and facilities necessary to 
remove said defective material and in- 
stall the sound material in a manner 
satisfactory to the engineer 


Sec. 3.3—Responsibility for Safe 
Storage 


The contractor shall be responsible 
for the safe storage of material fur- 
nished by or to him, and accepted by 
him, and intended for the work, until 
it has been incorporated in the com- 
pleted project. The interior of all 
pipe, fittings and other accessories 
shall be kept free from dirt and foreign 
matter at all times. Valves and hy- 
drants shall be drained and stored in 
a manner that will protect them from 
damage by freezing. 


Sec. 3.4—Replacement of Damaged 
Material 


Any material furnished by the 
owner that becomes damaged after ac- 
ceptance by the contractor shall be re- 
placed by the contractor at his own 
expense. 
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Sec, 4.1—Hauling 


All materials furnished by the con- 
tractor shall be delivered and dis- 
tributed at the site by the contractor. 
Materials furnished by the owner shall 
be picked up by the contractor at 
points designated in Addendum Sec. 
4.1 and hauled to and distributed at 
the site. 

Cast-iron pipe, fittings, valves, hy- 
drants and accessories shall be loaded 
and unloaded by lifting with hoists or 
skidding so as to avoid shock or dam- 
age. Under no circumstances shall 
such materials be dropped. Pipe han- 
dled on skidways shall not be skidded 


Section 4—Handling of Material 
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or rolled against pipe already on the 
ground. 


Sec. 4.2—At Site of Work 


In distributing the material at the 
site of the work, each piece shall be 
unloaded opposite or near the place 
where it is to be laid in the trench. 


Sec. 4.3—Care of Pipe Coating and 

Lining 

Pipe shall be so handled that the 
coating and lining will not be damaged. 
If, however, any part of the coating or 
lining is damaged, the repair shall be 
made by the contractor at his ex- 
pense in a manner satisfactory to the 
engineer. 


Section 5—Alignment and Grade 


Sec. 5.1—General 


The water main shall be laid and 
maintained to the required lines and 
grades with fittings, valves and hy- 
drants at the required locations; spig- 
ots centered in bells; and all valves 
and hydrant stems plumb. 


Sec. 5.2—Deviations Occasioned by 
Other Structures 


Wherever obstructions not shown 
on the plans are encountered during 
the progress of the work and interfere 
to such an extent that an alteration in 
the plan is required, the engineer shall 
have the authority to change the plans 
and order a deviation from the line and 
grade or arrange with the owners of 
the structures for the removal, reloca- 
tion or reconstruction of the obstruc- 
tions. If the change in plans results 
in a change in the amount of work by 
the contractor, such altered work shall 
be done on the basis of payment to the 
contractor for extra work or credit to 
the owner for less work. (See Note 


5.2.) 


Sec. 5.3—Caution in Excavation 


The contractor shall proceed with 
caution in the excavation and prepara- 
tion of the trench so that the exact 
location of underground structures, 
both known and unknown, may be de- 
termined, and he shall be held respon- 
sible for the repair of such structures 
when broken or otherwise damaged 
because of carelessness on his part. 


Sec. 5.4—Subsurface Explorations 


Whenever, in the opinion of the 
engineer, it is necessary to explore and 
excavate to determine the location of 
existing underground structures, the 
contractor shall make explorations and 
excavations for such purposes. If the 
contractor is required to perform addi- 
tional work in making the explorations 
and excavations, extra compensation 
will be allowed for such additional 
work. 


Sec. 5.5—Depth of Pipe 


All pipe shall be laid to the depth 
shown on the contract drawings or as 
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required in Addendum Sec. 5.5. Any 
variation therefrom shall be made only 
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at the order of the engineer. 
Note 5.5.) 


(See 


Section 6—Excavation and Preparation of Trench 


Sec. 6.1—Description 


The trench shall be dug so that the 
pipe can be laid to the alignment and 
depth required, and it shall be exca- 
vated only so far in advance of pipe- 
laying as specified in Addendum Sec. 
6.1 or permitted by the engineer. The 
trench shall be so braced (Sec. 6.13 
(p. 1088) ) and drained that the work- 
men may work therein safely and ef- 
ficiently. It is essential that the dis- 
charge of the trench dewatering pumps 
be conducted to natural drainage chan- 
nels, drains or sewers. 


Sec. 6.2—Width of Trench 


The width of the trench. shall be 
ample to permit the pipe to be laid and 
jointed properly, and the backfill to 
be placed and compacted as specified. 
Trenches shall be of such extra width, 
when required, as will permit the con- 
venient placing of timber supports, 
sheeting and bracing, and handling of 
specials. See Addendum Sec. 6.2 and 
Note 6.2. 


Sec. 6.3—Bell Holes 


Bell holes shall be provided at each 
joint to permit the jointing to be made 
properly. 


Sec. 6.4—Pipe Clearance in Rocks 


Ledge rock, boulders and _ large 
stones shall be removed to provide a 
clearance of at least 6 in. below and on 
each side of all pipe, valves and fittings 
for pipes 24 in. in diameter or less, 
and 9 in. for pipes larger than 24 in. 
in diameter. 

The specified minimum clearances 
are the minimum clear distances which 
will be permitted between any part of 
the pipe and appurtenances being laid 


and any part, projection or point of 
such rock, boulder or stone. 


Sec. 6.5—Excavation to Grade 


The trench shall be excavated to the 
depth required so as to provide a uni- 
form and continuous bearing and sup- 
port for the pipe on solid and undis- 
turbed ground at every point between 
bell holes, except that it will be per- 
missible to disturb and otherwise dam- 
age the finished surface over a maxi- 
mum length of 18 in. near the middle 
of each length of pipe by the with- 
drawal of pipe slings: or other lifting 
tackle. Any part of the bottom of the 
trench excavated below the specified 
grade shall be corrected with approved 
material, thoroughly compacted as di- 
rected by the engineer. The finished 
subgrade shall be prepared accurately 
by means of hand tools. 

The subgrade beneath the centerline 
of the pipe shall be finished to within 
0.03 it. of a straight line between pipe 
joints or batter boards, and all toler- 
ances shall be above the specified 
grade. 

If, in the opinion of the engineer, 
soil conditions are encountered at sub- 
grade which require all or part of the 
work to be done in accordance with 
Sec. 6.6, the engineer shall have the 
authority to order the work to be so 
done, and the contractor will be al- 
lowed extra compensation for the addi- 
tional work. See Sec. 6.10 (p. 1088) 
and Addendum Sec. 6.5; see also Note 
6.5 (a) and Note 6.5 (b). 


Sec. 6.6—-Excavation Below Grade 


The trench shall be excavated to at 
least 3 in. and not more than 6 in. 
below the specified grade. Before the 
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pipe is laid, the subgrade shall be made 
by backfilling with an approved mate- 
rial in 3-in. uncompacted layers. The 
layers shall be thoroughly tamped as 
directed by the engineer so as to pro- 
vide a uniform and continuous bearing 
and support for the pipe at every point 
between bell holes, except that it will 
he permissible to disturb and otherwise 
damage the finished surface over a 
maximum length of 18 in. near the 
middle of each length of pipe by the 
withdrawal of pipe slings or other 
lifting tackle. The finished subgrade 
shall be prepared accurately by means 
of hand tools. 

The subgrade beneath the centerline 
of the pipe shall be finished to within 
0.03 ft. of a straight line between pipe 
joints or batter boards, and all toler- 
ances shall be above the specified 
grade. See Sec. 6.10 (p. 1088) and 
Addendum Sec. 6.6; see also Note 
6.5 (a) and Note 6.6. 


Sec. 6.7—Excavation in Poor Soil 
and Refilling to Grade 


Where the bottom of the trench at 
subgrade is found to be unstable or 
to include ashes, cinders, all types of 
refuse, vegetable or other organic 
material, or large pieces or fragments 
of inorganic material which in the 
judgment of the engineer should be 
removed, the contractor shall excavate 
and remove such unsuitable material 
to the width and depth ordered by the 
engineer. Before the pipe is laid, the 
subgrade shall be made by backfilling 
with an approved material in 3-in. un- 
compacted layers. The layers shall be 
thoroughly tamped as directed by the 
engineer so as to provide a uniform 
and continuous bearing and support 
for the pipe at every point between bell 
holes, except that it will be permissible 
to disturb and otherwise damage the 
finished surface over a maximum 
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length of 18 in. near the middle of each 
length of pipe by the withdrawal of 
pipe slings or other lifting tackle. The 
finished subgrade shall be prepared ac- 
curately by means of hand tools. 

The subgrade beneath the centerline 
of the pipe shall be finished to within 
0.03 it. of a straight line between pipe 
joints or batter boards, and all toler- 
ances shall be above the specified 
grade. 

The contractor will be allowed extra 
compensation for the additional work. 
See Sec. 6.10 and Note 6.5 (a). 


Sec. 6.8—Special Foundation in Poor 

Soil 

Where the bottom of the trench at 
subgrade is found to consist of mate- 
rial which is unstable to such a degree 
that, in the epinion of the engineer, it 
cannot be removed and replaced with 
an approved material thoroughly com- 
pacted in place to support the pipe 
properly, the contractor shall construct 
a foundation for the pipe, consisting of 
piling, timbers or other materials, in 
accordance with plans prepared by the 
engineer. Extra compensation will be 
allowed for the additional work. 


Sec. 6.9—Subgrade in Rock 
Trenches 


Where excavation is made in rock 
or boulders and the clearance specified 
in Sec. 6.4 is provided, the subgrade 
shall be made by backfilling with an 
approved material in 3-in. uncom- 
pacted layers. The layers shall be 
thoroughly tamped as directed by the 
engineer so as to provide a uniform 
and continuous bearing and support 
for the pipe at every point between bell 
holes, except that it will be permissible 
to disturb and otherwise damage the 
finished surface over a maximum 
length of 18 in. near the middle of 
each pipe length by the withdrawal of 
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pipe slings or other lifting tackle. 
The finished subgrade shall be pre- 
pared accurately with hand tools. 

The subgrade beneath the centerline 
of the pipe shall be finished to within 
0.03 ft. of a straight line between pipe 
joints or batter boards, and all toler- 
ances shall be above the specified 
grade. See Sec. 6.10. 


Sec. 6.10—Subgrade for Blocking 


Where blocking is ordered in ac- 
cordance with Sec. & (p. 1091), the 
trench shall be excavated to at least 2 
in. and not more than 4 in. below the 
specified grade and the blocking laid 
as specitied.* 

Where, in the opinion of the engi- 
neer, the bottom of the trench at sub- 
grade is found to be unsuitable for 
‘blocking, the engineer shall have the 
authority to order additional excava- 
tion and backfilling with an approved 
material, which shall be placed in 3-in. 
uncompacted layers and thoroughly 
tamped to an elevation of 2 in. below 
the specified grade so as to support the 
blocking properly. 

The contractor will be allowed extra 
compensation for the additional work. 
See Addendum Sec. 6.10 and Note 
6.5 (a). 


Sec. 6.11—Rock Excavation 


The word “rock,” wherever used as 
the name of an excavated material, 
shall mean boulders and pieces of con- 
crete or masonry exceeding 250 Ib. in 
weight, or solid ledge rock and ma- 
sonry which, in the opinion of the 
engineer, requires for its removal drill- 
ing and blasting, wedging, sledging or 
barring, or breaking up with a power- 
operated hand tool. No soft or dis- 
integrated rock which can be removed 
with a hand pick or power-operated 
excavator or shovel; no loose, shaken 


cr Blocking is not recommended. See p. 1091. 
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or previously blasted rock or broken 
stone in rock fillings or elsewhere; 
and no rock exterior to the minimum 
limits of measurement allowed, which 
may fall into the excavation, will be 
measured or allowed. 


Sec. 6.12—Blasting 


Blasting for excavation will be per- 
mitted only after securing the approval 
of the engineer and only when proper 
precautions are taken for the protec- 
tion of persons or property. The 
hours of blasting will be fixed by the 
engineer. Any damage caused by 
blasting shall be repaired by the con- 
tractor at his expense. The contrac- 
tor’s methods of procedure in blasting 
shall conform to state laws and munici- 
pal ordinances. 


Sec. 6.13—Braced and Sheeted 
Trenches 


Open-cut trenches shall be sheeted 
and braced as required by any govern- 
ing state laws and municipal ordi- 
nances, and as may be necessary to 
protect life, property or the work. 
When close sheeting is required, it 
shall be so driven as to prevent adja- 
cent soil from entering the trench 
either below or through such sheeting. 
Where sheeting and bracing are used, 
the trench width shall be increased 
accordingly. 

The engineer reserves the right to 
order the sheeting driven to the full 
depth of the trench or to such addi- 
tional depths as may be required for 
the protection of the work. Where the 
soil in the lower limits of a trench has 
the necessary stability, the engineer, at 
his discretion, may permit the con- 
tractor to stop the driving of sheeting 
at some designated elevation above the 
trench bottom. The granting of per- 
mission by the engineer, however, shall 
not relieve the contractor in any de- 
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gree from his full responsibility under 
the contract. 

Sheeting and bracing which have 
been ordered left in place must be re- 
moved for a distance of 3 ft. below 
the established street grade or the ex- 
isting surface of the street, whichever 
is lower. Trench bracing, except that 
which must be left in place, may be 
removed when the backfilling has 
reached the respective levels of such 
bracing. Sheeting, except that which 
has been left in place, may be removed 
after the backfilling has been com- 
pleted or has been brought up to such 
an elevation as to permit its safe re- 
moval. Sheeting and bracing may be 
removed before flushing the trench, 
but only in such manner as will insure 
the adequate protection of the com- 
pleted water structures and adjacent 
underground or suriace structures, 
and prevent the disturbance of adja- 
cent ground. 

The cost of furnishing, placing and 
removing the sheeting and bracing and 
the leaving in place of sheeting and 
bracing indicated on the plans shall be 
included in the price bid for the work. 
When sheeting and bracing have been 
ordered by the engineer, or when such 
sheeting and bracing have been or- 
dered left in place by the engineer, the 
payment for same shall be as an extra. 
When sheeting and bracing have been 
ordered left in place, payment for same 
shall include the upper 3 ft. or “cut- 
off” section of the sheeting. 


Sec. 6.14—Care of Surface Material 
for Reuse 


All surface materials which, in the 
opinion of the engineer, are suitable 
for reuse in restoring the surface shall 
be kept separate from the general ex- 
cavation material, as directed by the 
engineer. 
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Sec. 6.15—Piling Excavated 
Material 


All excavated material shall be piled 
in a manner that will not endanger the 
work and that will avoid obstructing 
sidewalks and driveways. Hydrants 
under pressure, valve pit covers, valve 
boxes, curb stop boxes, fire and police 
call boxes, or other utility controls 
shall be left unobstructed and acces- 
sible until the work is completed. 
Gutters shall be kept clear or other 
satisfaciory provisions made for street 
drainage, and natural watercourses 
shall not be obstructed. 


Sec. 6.16—Trenching by Hand or 
Machine 
Hand methods for excavation shall 
be employed in locations shown on the 
drawings. In other locations the con- 
tractor may use trench-digging ma- 
chinery or employ hand methods. 


Sec. 6.17—Barricades, Guards and 
Safety Provisions 


To protect persons from injury and 
to avoid property damage, adequate 
barricades, construction signs, torches, 
red lanterns and guards as required 
shall be placed and maintained during 
the progress of the construction work 
and until it is safe for traffic to use the 
highway. All material piles, equip- 
ment and pipe which may serve as 
obstructions to traffic shall be en- 
closed by fences or barricades and shall 
be protected by proper lights when 
the visibility is poor. The rules and 
regulations of the local authorities re- 
specting safety provisions shall be 
observed. 


Sec. 6.18—Maintenance of Traffic 
and Closing of Streets 


The contractor shall carry on. the 
work in a manner which will cause the 
least interruption to traffic, and may 
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close to through travel not more than 
two consecutive blocks, including the 
cross street intersected. Where traf- 
fic must cross open trenches, the con- 
tractor shall provide suitable bridges 
at street intersections and driveways. 

The contractor shall post, where di- 
rected by the engineer, suitable signs 
indicating that a street is closed and 
necessary detour signs for the proper 
maintenance of traffic. 


Sec. 6.19—Structure Protection 


Temporary support, adequate pro- 
tection and maintenance of all under- 
ground and surface structures, drains, 
sewers and other obstructions encoun- 
tered in the progress of the work shall 
be furnished by the contractor at his 
expense and under the direction of the 
engineer. The structures which may 


Sec. 7.1—Handling of Water Main 
Material Into Trench 


Proper implements, tools and _facili- 
ties satisfactory to the engineer shall 
be provided and used by the contractor 
for the safe and convenient prosecu- 
tion of the work. All pipe, fittings, 
valves and hydrants shall be carefully 
lowered into the trench piece by piece 
by means of a derrick, ropes or other 
suitable tools or equipment, in such a 
manner as to prevent damage to water 
main materials and protective coatings 
and linings. Under no circumstances 
shall water main materials be dropped 
or dumped into the trench. 


Sec. 7.2—Hammer Test 


The pipe and fittings shall be in- 
spected for defects and, while sus- 
pended above grade, be rung with a 
light hammer to detect cracks. 
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have been disturbed shall be restored 
upon completion of the work. 


Sec. 6.20—Protection of Property 
and Surface Structures 


Trees, shrubbery, fences, poles and 
all other property and surface struc- 
tures shall be protected unless their 
removal is shown on the drawings or 
authorized by the engineer. When it 
is necessary to cut roots and tree 
branches, such cutting shall be done 
under the supervision and direction of 
the engineer. See Sec. 15.3 (p. 1102). 


Sec. 6.21—Interruption of Service 


No valve or other control on the ex- 
isting system shall be operated tor any 
purpose by the contractor. The owner 
will operate all valves, hydrants, blow- 
offs and curb stops. 


Sec. 7.3—Cleaning Pipe and Fittings 


All lumps, blisters and excess coal- 
tar coating shall be removed from the 
bell-and-spigot end of each pipe, and 
the outside of the spigot and the inside 
of the bell shall be wire-brushed and 
wiped clean and dry and free from oil 
and grease before the pipe is laid. 


Sec. 7.4—Laying Pipe 


Every precaution shall be taken to 
prevent foreign material from enter- 
ing the pipe while it is being placed in 
the line. If the pipe-laying crew can- 
not put the pipe into the trench and 
in place without getting earth into it, 
the engineer may require that before 
lowering the pipe into the trench, a 
heavy, tightly woven canvas bag of 
suitable size shall be placed over each 
end and left there until the connection 
is to be made to the adjacent pipe. 
During laying operations, no debris, 
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tools, clothing or other materials shall 
be placed in the pipe. 

After placing a length of pipe in the 
trench, the spigot end shall be cen- 
tered in the bell and the pipe forced 
home and brought to correct line and 
grade. The pipe shall be secured in 
place with approved backfill material 
tamped under it except at the bells. 
Pipe and fittings which do not allow a 
sufficient and uniform space for joints 
shall be removed and replaced with 
pipe and fittings of proper dimensions 
to insure such uniform space. Precau- 
tions shall be taken to prevent dirt 
from entering the joint space. 

At times when pipe laying is not in 
progress, the open ends of pipe shall 
be closed by a watertight plug or other 
means approved by the engineer. 
Joints of pipe in the trench which can- 
not be poured (see Sec. 7.5) shall be 
calked with packing to make them as 
watertight as possible. This provision 
shall apply during the noon hour as 
well as overnight. If water is in the 
trench, the seal shall remain in place 
until the trench is pumped completely 
dry. 


Sec. 7.5—Number of Pipes Laid 
Before Jointing 


Wherever the jointing material 
specified is cement, six or more lengths 
of pipe shall be in place ahead of each 
joint before such joint is finished. 


Sec. 7.6—Cutting Pipe 

The cutting of pipe for inserting 
valves, fittings or closure pieces shall 
be done in a neat and workmanlike 
manner without damage to the pipe or 
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cement lining and so as to leave a 
smooth end at right angles to the axis 
of the pipe. 

When machine cutting is not avail- 
able for cutting pipe 20 in. in diam- 
eter or larger, the electric-arc cutting 
method will be permitted using a car- 
bon or steel rod. Only qualified and 
experienced workmen shall be used on 
this work. 

The flame cutting of pipe by means 
of an oxyacetylene torch shall not be 
allowed. 


Sec. 7.7—Bell Ends to Face Direction 
of Laying 
Pipe shall be laid with bell ends fac- 
ing in the direction of laying, unless 
directed otherwise by the engineer. 


Sec. 7.8—Permissible Deflection at 

Joints 

Wherever it is necessary to deflect 
pipe from a straight line, either in the 
vertical or horizontal plane, to avoid 
obstructions or plumb stems, or where 
long-radius curves are permitted, the 
amount of deflection allowed shall not 


exceed that required for satisfactory 


calking of the joint, and shall be ap- 
proved by the engineer. See Ad- 


~ 


dendum Sec. 7.8 and Note 7.8. 

Sec. 7.9—Railroad and Street 
Railway Crossings 
See Addendum Sec. 7.9. 

Sec. 7.10—Unsuitable Conditions for 
Laying Pipe 
No pipe shall be laid in water or 


when, in the opinion of the engineer, 
trench conditions are unsuitable. 


Section 8—Blocking 


Blocking of cast-iron pipe is not 
recommended and is not ordinarily 
used in modern practice. When spe- 


cial conditions indicate the desirability 
of the use of blocking, the following 
statements are indicative of an accept- 
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able method. These comments also 
govern the application of Sec. 6.10 and 
Note 8.3. 


Sec. 8.1—Support Required 


See Sec. 6.10 and Addendum Sec. 
8.1. 


Sec. 8.2—General 


Pipe shall be laid on wood blocking 
and held in position by wood wedges. 
Blocking and wedges shall be cut from 
sound lumber. 


Sec. 8.3—Dimensions 


The number and size of blocks shall 
be as specified in Addendum Sec. 8.3. 
(See Note 8.3.) 


Sec. 9.1—Yarning or Packing 
Material 


Yarning or packing material shall 
consist of one of the following: [1] 
molded or tubular rubber rings, [2] 
asbestos rope or [3] treated paper 
rope. All of the above materials shall 
be handled with care in order to pre- 
vent contamination and shall be dry 
when put into place in the joint. The 
material used shall be free of oil, tar 
or greasy substances. In cement 
joints, the yarning material may be 
omitted if so specified. See Addendum 
Sec. 9.1. 


Sec. 9.2—Placing of Yarning 
Material 


The yarning material shall be placed 
around the spigot of the pipe and shall 
be of proper dimensions to center the 
spigot in the bell. When the spigot 
is shoved home, the yarning material 
shall be driven tightly against the in- 
side base or hub of the bell with suit- 
able yarning tools. 
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Sec. 8.4—Spacing of Blocks 


Blocks shall be placed 3 ft. from the 
joint where only one block is used per 
length of pipe, 4 ft. from the joint 
where two blocks are used for pipes 
16 ft. long, and 5 ft. from the joint 
where two blocks are used for pipes 
18 ft. and 20 ft. long. 


Sec. 8.5—Placing of Wood Blocking 


Blocks shall be bedded firmly with 
uniform bearing and with the long side 
tangent and crosswise to the outside 
of the pipe barrel. Blocks shall not be 
embedded in any manhole or buttress 
or act as a support for such structures. 


When a single strand of yarning 
material is used, it shall have an over- 
lap at the top of not more than 2 in. 
When more than a single strand is 
required for a joint, each strand shall 
be cut to sufficient length so that the 
ends will meet without causing over- 
lap. The ends of the strands shall 
meet on opposite sides of the pipe and 
not on the top or at the bottom. Suc- 
cessive strands of yarning material 
shall be driven home separately. 


Sec. 9.3—Depth of Jointing 
Material 


For lead joints a space not less than 
2} in. in depth shall be left in the bell 
in pipe having a nominal diameter of 
20 in. or less; 2} in. in 24-, 30- and 
36-in. pipe; and 3 in. in pipe larger 
than 36 in. 

When cement is specified, a space 
not less than 3 in. in depth shall be left 
in the bell unless it is specified that 
the yarning material or packing shall 
be omitted. See Addendum Sec. 9.1. 
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Sec. 9.4—Lead Joints 
See Addendum Sec. 9.4. 


Sec. 9.5—Lead 


Lead for calking purposes shall con- 
tain not less than 99.73 per cent pure 
lead. Impurities shall not exceed the 


following limits : 


per cent 


Arsenic, antimony & tin together... 0.015 
Copper 


The producer's name or the mark of 
Lead Industries shall be clearly cast 
or stamped upon each piece of lead. 


Sec. 9.6—Heating and Pouring of 
Lead 


Lead shall be heated in a melting pot 
kept in easy reach of the joint to be 
poured—so that the molten metal will 
not be chilled in being carried from 
the melting pot to the joint—and shall 
be brought to a proper temperature so 
that when stirred it will show a rapid 
change of color. Before pouring, all 
scum shall be removed. Each joint 
shall be made with one continuous 
pour filling the entire joint space with 
solid lead. Spongy or imperfectly 
filled joints shall be burned out and 
repoured. 


Sec. 9.7—Position of Joint Runner 


The joint runner shall fit snugly 
against the face of the bell and the out- 
side of the pipe and shall be dammed 
with clay to form a pouring lip to pro- 
vide for filling the joint flush with the 
face and to the top of the bell. 


Sec. 9.8—Calking Lead Joints 


After the lead has cooled to the tem- 
perature of the pipe, lead joints shall 
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be calked with pneumatic or hand tools 
operated by competent workmen, until 
such joints are thoroughly compacted 
and watertight. The finished joint 
shall show a hard and even hammered 
surface overall. Care should be taken 
not to overstrain the bells during 
calking. 


Sec. 9.9—Cement Joints 


See Addendum Sec. 9.9 and Note 
99. 


Sec. 9.10—Cement 


All cement shall be of an approved 
brand acceptable to the engineer and 
shall comply with the current specifi- 
cations of the American Society for 
Testing Materials. 


Sec. 9.11—Proportions of Cement 
and Water 


One quart of cement shall be thor- 
oughly mixed with about | pint of 
water. The mixture shall be such that 
when it is tightly compressed by hand 
into a ball and the ball is broken into 
two pieces, the break shall be clean. If 
the hand is water-stained, the mixture 
is too wet. If there is evidence of 
crumbling in the break, the mixture is 
too dry. The cement mixture shall 
ring with a metallic sound while being 


calked. 
Sec. 9.12—Cause for Rejection 


No cement shall be used after hav- 
ing been wet more than one hour or 
after its initial set. 


Sec. 9.13—Calking Cement Joints 


Starting at the bottom, the joint 
space shall be filled with the cement 
mixture and the mixture calked. The 
remaining joint space shall then be 
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refilled and calked until the joint is 
practically flush with the face of the 
bell. The mixture shall be thoroughly 
compacted to make a watertight joint 
without overstraining the bell. 


Sec. 9.14—Trench Water and Initial 
Set 


No water shall be allowed to touch 
the joint until the initial set has taken 
place. 


Sec. 9.15—Joints Kept Moist Until 
Set 


Cement joints shall be covered im- 
mediately with damp burlap, or other 
material approved by the engineer, for 
the proper time to insure complete 
hydration. In cold weather, care shall 
be taken to prevent freezing of the 
cement mixture before and after the 
joint is made. 


Sec. 10.1—General 


Valves, fittings, plugs and caps shall 
be set and jointed to pipe in the man- 
ner heretofore specified for cleaning, 
laying and jointing pipe. 


Sec. 10.2—Location of Valves 

Valves in water mains shall, where 
possible, be located on the street prop- 
erty lines extended unless shown 
otherwise on the plans. 


Sec. 10.3—Valve Boxes and Valve 

Pits 

‘A valve box or a masonry pit shall 
be provided for every valve. 

A valve box shall be provided for 
every valve which has no gearing or 
operating mechanism or in which the 
gearing or operating mechanism is 
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Sec. 9.16—Time Interval Before 

Filling Pipe 

Pipe laid with cement joints shall 
not be filled with water until a lapse 
of twelve hours after the last joint in 
any valved section has been made, and 
pressure shall not be permitted in the 
pipe until all joints have aged as pro- 
vided in Sec. 13.10 (p. 1099). 

Note: Certain materials are omitted 
from the preceding list, pending the 
completion of investigations now in 
progress. See Note Y (p. 1105). 

Note: Although mechanical joints 
are being used in water works pipe- 
laying practice, no specification for 
their use is included herein, pending 
the study of mechanical joints and the 
completion of a specification therefor 
under the direction of a recently au- 
thorized committee established for that 
purpose by the Association. 


fully protected with a cast-iron grease 
case. The valve box shall not trans- 
mit shock or stress to the valve and 
shall be centered and plumb over the 
wrench nut of the valve, with the box 
cover flush with the surface of the fin- 
ished pavement or such other level as 
may be directed. 

A masonry valve pit shall be pro- 
vided for every valve which has ex- 
posed gearing or operating mecha- 
nisms. The valve nut shall be readily 
accessible for operation through the 
opening in the manhole, which shall 
be set flush with the surface of the fin- 
ished pavement or such other level as 
may be specified. Pits shall be so con- 
structed as to permit minor valve re- 
pairs and afford protection to the valve 
and pipe from impact where they pass 
through the pit walls. 
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Sec. 10.4—Drainage of Mains 


Mains shall be drained through 
drainage branches or blowoffs to dry 
wells from which the water can be 
pumped. Drainage branches, blow- 
offs, air vents and appurtenances shall 
be provided with gate valves and shall 
be located and installed as shown on 
the plans. 

Drainage branches or blowoffs shall 
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not be connected to any sewer, sub- 
merged in any stream or be installed 
in any other manner that will permit 
back siphonage into the distribution 
system. 


Sec. 10.5—Dead Ends 


All dead ends on new mains shall be 
closed with cast-iron plugs or caps, 
with or without a blowoff cock, as 
shown on the drawings. 


Section 11—Setting Hydrants 


Sec. 11.1—Location 


Hydrants shall be located as shown 
or as directed and in a manner to pro- 
vide complete accessibility, and also in 
such a manner that the possibility of 
damage from vehicles or injury to 
pedestrians will be minimized. 

When placed behind the curb, the 
hydrant barrel shall be set so that no 
portion of the pumper or hose nozzle 
cap will be less than 6 in. nor more 
than 12 in. from the gutter face of the 
curb. 

When set in the lawn space between 
the curb and the sidewalk, or between 
the sidewalk and the property line, no 
portion of the hydrant or nozzle cap 
shall be within 6 in. of the sidewalk. 


Sec. 11.2—Position 


All hydrants shall stand plumb and 
shall have their nozzles parallel with or 
at right angles to the curb, with the 
pumper nozzle facing the curb, except 
that hydrants having two hose nozzles 
90 deg. apart shall be set with each 
nozzle facing the curb at an angle of 
45 deg. Hydrants shall be set to the 
established grade, with nozzles at least 
12 in. above the ground, as shown or 
as directed by the engineer. 


Sec. 11.3—Connection to Main 


Each hydrant shall be connected to 
the main with a 6-in. cast-iron branch 
controlled by an independent 6-in. gate 
valve, except as otherwise directed. 


Sec. 11.4—Hydrant Drainage in 
Pervious Soil 


Wherever a hydrant is set in soil 
that is pervious, drainage shall be pro- 
vided at the base of the hydrant by 
placing coarse gravel or crushed stone 
mixed with coarse sand, from the bot- 
tom of the trench to at least 6 in. 
above the waste opening in the hydrant 
and to a distance of 1 ft. around the 
elbow. No drainage system shall be 
connected to a sewer. See Note 11.4 
and Addendum Sec. 11.4. 


Sec. 11.5—Hydrant Drainage in 
Impervious Soil 


Wherever a hydrant is set in clay 
or other impervious soil, a drainage pit 
2 ft. in diameter and 3 ft. deep shall 
be excavated below each hydrant and 
filled compactly with coarse gravel or 
crushed stone mixed with coarse sand, 
under and around the elbow of the 
hydrant and to a level of 6 in. above 
the waste opening. No drainage pit 
shall be connected to a sewer. See 
Addendum Sec. 11.5. 
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Sec. 12.1—Anchorage for Hydrants 


The bowl of each hydrant shall be 
well braced against unexcavated earth 
at the end of the trench with stone 
slabs or concrete backing, or it shall 
be tied to the pipe with suitable metal 
tie rods or clamps, as shown or di- 
rected by the engineer. See Adden- 
dum Sec. 12.1. 


Sec. 12.2—Anchorage for Plugs, 
Caps, Tees and Bends 


All plugs, caps, tees and bends de- 
flecting 22} deg. or more on mains 8 
in. in diameter or larger shall be 
provided with a reaction backing, or 
movement shall be prevented by at- 
faching suitable metal rods or clamps 
as shown or specified.* See Note 12.2. 


Sec. 12.3—Reaction Backing 


Reaction backing shall be concrete 
of a mix not leaner than 1 cement: 


Sec. 13.1—Hydrostatic Tests 
Required 


See Addendum Sec. 13.1. 
Sec. 13.2—Pressure Test 


After the pipe has been laid and par- 
tially backfilled as specified in Sec. 
14.5, all newly laid pipe, or any valved 
section thereof, shall be subjected to 
the hydrostatic pressure stated in Ad- 
dendum Sec. 13.2. If specified in Ad- 
dendum Sec. 13.11, or if directed by 


* Note: Consideration is being given by 
the committee to the rewording of Sec. 12.2 
as follows: “All plugs, caps, tees and bends 
deflecting 22) deg. or more on mains 8 in. 
in diameter or larger shall, unless otherwise 
indicated, be anchored to prevent movement 
by providing suitable reaction backing or 
metal harness therefor, as shown on the plans 
or specified herein.” 
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2} sand: 5 stone, and having a com- 
pressive strength of not less than 2,000 
psi. at 28 days. Backing shall be 
placed between solid ground and the 
fitting to be anchored; the area of 
bearing on the pipe and on the ground 
in each instance shall be that shown or 
directed by the engineer. The backing 
shall, unless otherwise shown or di- 
rected, be so placed that the pipe and 
fitting joints will be accessible for 
repair. See Addendum Sec. 12.3. 


Sec. 12.4—Metal Harness 


Metal harness of tie rods or clamps 
of adequate strength to prevent move- 
ment may be used instead of concrete 
backing, as directed by the engineer. 
Steel rods or clamps shall be galva- 
nized or otherwise rustproof treated, 
or shall be painted as shown or di- 
rected by the engineer. See Adden- 
dum Sec. 12.4. 


the engineer, the contractor shall back- 
fill the trench in accordance with Sec. 
14.7 before making the pressure test. 
See Sec. 13.11. 


Sec. 13.3—Duration of Pressure 
Test 


The duration of each pressure test 
shall be at least one hour. 


Sec. 13.4—Procedure 


Each valved section of pipe shall be 
slowly filled with water and the speci- 
fied test pressure, based on the eleva- 
tion of the lowest point of the line or 
section under test and corrected to the 
elevation of the test gage, shall be ap- 
plied by means of a pump connected to 
the pipe in a manner satisfactory to the 
engineer. The pump, pipe connection 


and all necessary apparatus except 
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gages shall be furnished by the con- 
tractor. The owner will furnish the 
gages for the test and will make all 
taps into the pipe, but the contractor 
shall furnish all necessary assistance 
for conducting the tests. 


Sec. 13.5—Expelling Air Before Test 


Before applying the specified test 
pressure, all air shall be expelled from 
the pipe. If hydrants or blowoffs are 
not available at high places, the owner 
shall make the necessary taps at points 
of highest elevation before the test is 
made and insert the plugs after the test 
has been completed. 


Sec. 13.6—Examination Under 

Pressure 

All exposed pipes, fittings, valves, 
hydrants and joints will be carefully 
examined during the open-trench test. 
When the joints are made with lead, 
all such joints showing visible leaks 
shall be recalked until tight. When 
the joints are made with cement and 
show seepage or slight leakage, such 
joints as may be defective shall be cut 
out and replaced by the contractor as 
directed by the engineer. Any cracked 
or defective pipes, fittings, valves or 
hydrants discovered in consequence of 
this pressure test shall be removed and 
replaced by the contractor with sound 
material in the manner provided under 
Sec. 3, and the test shall be repeated 
until satisfactory to the engineer. 


Sec. 13.7—Leakage Test 


A leakage test shall be conducted 
after the pressure test has been satis- 


.factorily completed. The owner will 


furnish the gage and measuring device 
for the leakage test. The contractor 
shall furnish the pump, pipe, connec- 
tions and all other necessary appa- 
ratus, and shall furnish all necessary 
assistance to conduct the test. The 
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duration of each leakage test shall be 
two hours, and during the test the 
main shall be subjected to the pressure 
stated in Addendum Sec. 13.7. 

Leakage is defined as the quantity 
of water to be supplied into the newly 
laid pipe, or any valved section 
thereof, necessary to maintain the 
specified leakage test pressure after the 
pipe has been filled with water and the 
air expelled. 

No pipe installation will be accepted 
until the leakage is less than the num- 
ber of gallons per hour as determined 
by the formula: 

NDVP 
“1,850 
in which 1 equals the allowable leak- 
age, in gallons per hour; .V is the 
number of joints in the length of pipe- 
line tested; )) is the nominal diameter 
of the pipe, in inches; and P is the 
average test pressure during the leak- 
age test, in pounds per square inch 
gage. (The allowable leakage accord- 
ing to the formula is equivalent to 70 
U.S. gal. per 24 hours per mile of pipe 
per inch nominal diameter, for pipe in 
12-ft. lengths evaluated on a pressure 
basis of 150 psi.) 

The allowable leakage at various 
pressures for pipe of various diameters 
is shown in Table 1. 


Sec. 13.8—Variation From 
Permissible Leakage 


Should any test of pipe laid disclose 
leakage greater than that specified in 
Section 13.7, the contractor shall at 
his own expense locate and repair the 
defective joints until the leakage is 
within the specified allowance. 

Sec. 13.9—Time for Making Test of 

Lead-jointed Pipe 


Lead-jointed pipe may be subjected 
to hydrostatic pressure and inspected 
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and tested for leakage at any con- 
venient time after the trench has been 
partially backfilled except at the joints 
in accordance with Sec. 14.6, or back- 
filled in accordance with Sec. 14.7, if 
specified or directed by the engineer 
(see Sec. 13.11). The leakage allow- 
ance shall be that specified in Sec. 13.7. 

Where any section of a main is pro- 
vided with concrete reaction backing. 
the hydrostatic pressure test shall not 
be made until at least five days have 
elapsed after the concrete reaction 
backing was installed. If high early- 
strength cement is used in the concrete 
reaction backing, the hydrostatic pres- 
sure test shall not be made until at 
least two days have elapsed. 


Sec. 13.10—Time for Making Test of 
Cement-jointed Pipe 


Pipes jointed with cement shall not 
he subjected to hydrostatic pressure 
and inspected and tested for leakage 
until at least 36 hours have elapsed 
after the main was filled with water as 
specified in Sec. 9.16. Pipelines shall 
remain full of water until all tests have 
been made. The pressure test, inspec- 
tion and leakage test shall be made 
after the trench has been partially 
backfilled except at the joints in ac- 
cordance with Sec. 14.6, or backfilled 
in accordance with Sec. 14.7, if speci- 
fied or directed by the engineer (see 
Sec. 13.11). The leakage allowance 
shall be that specified in Sec. 13.7. 


Sec. 14.1—Backfill Material 


All backfill: material shall be free 
from cinders, ashes, refuse, vegetable 
or organic material, boulders, rocks or 
stones, or other material which in the 
opinion of the engineer is unsuitable. 
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Where any section of a main is pro- 
vided with concrete reaction backing, 
the hydrostatic pressure test shall not 
be made until at least five days have 
elapsed after the concrete reaction 
backing was installed. If high early- 
strength cement is used in the con- 
crete reaction backing, the hydrostatic 
pressure test shall not be made until 
at least two days have elapsed. 


Sec. 13.11—Pressure and Leakage 
Tests After Backfilling 


After the trench has been backfilled 
in accordance with Sec. 14.7, the test 
connections made and the main filled 
with water, the test sections shall be 
subjected to water pressure normal to 
the area. After examination of ex- 
posed parts of the system, the test 
pressure will be increased to the hy- 
drostatic pressure specified in Adden- 
dum Sec. 13.2 and exposed parts again 
examined. If defects are found, the 
contractor shall immediately make the 
necessary repairs at his own expense. 
The engineer will then repeat the pres- 
sure test until no defects are found. 
The duration of the final pressure test 
shall be at least one hour. 

The leakage test shall be conducted 
after satisfactory completion of the 
pressure test, in accordance with Sec. 
13.7. Should any test section fail to 
meet the leakage test, the contractor 
shall make the necessary repairs at his 
own expense. See Addendum Sec. 


13.11. 


However, from 1 ft. above the top of 
the pipe to the subgrade of the pave- 
ment, material containing stones up to 
8 in. in their greatest dimension may 
be used, unless specified otherwise 
herein. 


| 
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Sec. 14.2—Use of Excavated 
Material as Backfill 


When the type of backfill material 
is not indicated on the drawings or 
specified, the contractor may backfill 
with the excavated material, provided 
that such material consists of loam 
clay, sand, gravel or other materials 
which, in the opinion of the engineer, 
are. suitable for backfilling. Where 
excavated material is indicated on the 
drawings or specified for backfill and 
there is a deficiency due to a rejection 
of part thereof, the contractor shall 
furnish the required amount of sand, 
gravel or other approved material as 
an extra. 


Sec. 14.3—Sand or Gravel Backfill 


Where sand or gravel backfill is not 
indicated on the drawings or specified 
herein, and in the opinion of the engi- 
neer should be used in any part of the 
work, the contractor shall furnish and 
backfill with sand or gravel as directed 
as an extra. 


Sec. 14.4—Limestone Screenings 
Backfill 


Where shown on the drawings or 
specified in the Addendum, or where 
directed by the engineer, the con- 
tractor shall completely encase the 
pipe, fittings and appurtenances in 
limestone screenings 1 ft. thick and 
complete the backfilling of the trench 
as shown or directed by the engineer. 
The limestone screenings shall be 
placed in layers 3 in. thick and com- 
pacted by tamping to the bottom of the 
trench at subgrade as required in Sec. 
6.7 if blocking is not used, and to about 
1 in. below the subgrade as required 
in Sec. 6.10 if blocking is used. Above 
these elevations the limestone screen- 
ings shall be placed in layers 3 in. 
thick and compacted by tamping under 
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the pipe, fittings and appurtenances to 
the centerline, as required in Sec. 14.5. 
From the centerline to 1 ft. above the 
pipe, fittings and appurtenances, the 
limestone screenings shall be placed 
as specified in Addendum Sec. 14.4. 
The contractor shall be allowed extra 
compensation for excavating, furnish- 
ing and placing the limestone screen- 
ings where such work is not shown on 
the drawings or specified. See Note 


14.4 and Addendum Sec. 14.4. 


Sec. 14.5—Backfilling Under Pipe 


All trenches—whether the pipe, fit- 
tings and appurtenances are laid on a 
flat bottom at subgrade in accordance 
with Sec. 6.5 or laid on blocking in 
accordance with Sec. 6.10—shall be 
backfilled by hand, from the bottom of 
the trench to the centerline of the pipe, 
with sand, gravel or other approved 
material placed in layers of 3 in. and 
compacted by tamping. Backfilling 
material shall be deposited in the 
trench for its full width on each side of 
the pipe, fittings and appurtenances 
simultaneously. 


Sec. 14.6—Backfilling Over Pipe 


From the centerline of the pipe, 
fittings and appurtenances to a depth 
of 1 ft. above the top of the pipe, the 
trench shall be backfilled by hand 
or by approved mechanical methods. 
The contractor shall use special care in 
placing this portion of the backfill so as 
to avoid injuring or moving the pipe. 
See Addendum Sec. 14.6 for the type 
of backfill material required and the 
method of placing and consolidating. 


Sec. 14.7—Backfilling to Grade 


From 1 ft. above the pipe to the 
grade shown on the drawings or speci- 
fied herein, the trench shall be back- 
filled by hand or by approved mechani- 
cal methods. See Addendum Sec. 14.7 
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for the type of backfill required and the 
method of placing and consolidating. 


Sec. 14.8—Backfill Under Perma- 
nent Pavement 


Where the excavation is made 
through permanent pavements, curbs, 
driveways or sidewalks or where such 
structures are undercut by the excava- 
tion, the entire backfill to the subgrade 
of the structures shall be made with 
sand. Walks and driveways consist- 
ing of broken stone, gravel, slag or cin- 
ders shall not be considered as being 
of a permanent construction. See Ad- 
dendum Sec. 14.8 for the method of 
placing and consolidating the backfill 
material. 


Sec. 14.9—Backfilling Where 
Settlement Unimportant 


Where shown on the drawings ,or 
specified, the contractor may backfill 
the trench from 1 ft. above the pipe 
to the top of the trench with the exca- 
vated material, and the backfill shall 
be neatly rounded over the trench to 
a sufficient height to allow for settle- 
ment to grade after consolidation. 
See Addendum Sec. 14.9. 


Sec. 14.10—Backfilling in Freezing 
Weather 


Backfilling shall not be done in 
freezing weather except by permission 
of the engineer, and it shall not be 
made with frozen material. No fill 
shall be made where the material al- 
ready in the trench is frozen. 


Sec. 15.1—Allowable Removal of 
Pavement 


The contractor shall remove pave- 
ment and road surfaces as a part of 
the trench excavation, and the amount 
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Sec. 14.11—Backfill Sand 


All sand used for backfill shall be a 
natural bank sand, graded from fine 
to coarse, not lumpy or frozen, and 
free from slag, cinders, ashes, rubbish 
or other material which, in the opinion 
of the engineer, is objectionable or 
deleterious. It shall not contain a total 
of more than 10 per cent by weight 
of loam and clay, and all material must 
be capable of being passed through a 
@-in. sieve. Not more than 5 per cent 
shall remain on a No. 4 sieve. 


Sec. 14.12—Backfill Gravel 


Gravel used for backfill shall consist 
of natural bank gravel having durable 
particles graded from fine to coarse 
in a reasonably uniform combination 
with no boulders or stones larger than 
2 in. in size. It shal! be free from slag, 
cinders, ashes, refuse or other dele- 
terious or objectionable materials. It 
shall not contain excessive amounts of 
loam and clay and shall not be lumpy 
or frozen. No more than 15 per cent 
shall be finer than No. 200 sieve. 


Sec. 14.13—Backfill Limestone 
Screenings 


Screenings shall consist of the 
product obtained from crushing sound 
limestone or dolomite ledge rock and 
shall be free from shale, dust, excessive 
amounts of clay and other undesirable 
materials. All materials shall pass a 
j-in. sieve and no more than 25 per 
cent shall be finer than a No, 100 sieve. 


removed shall depend upon the width 
of trench specified for the installation 
of the pipe and the width and length 
of the pavement area required to be 
removed for the installation of gate 
valves, specials, manholes or other 
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structures. The width of pavement 
removed along the normal trench for 
the installation of the pipe shall not 
exceed the width of the trench specified 
by more than 6 in. on each side of the 
trench. The width and lengths of the 
area of pavement removed for the in- 
stallation of gate valves, specials, man- 
holes or other structures shall not ex- 
ceed the maximum linear dimensions 
of such structures by more than 6 in. 
on each side. Wherever, in the opin- 
ion of the engineer, existing condition# 
make it necessary or advisable to re- 
move additional pavement, the con- 
tractor shall remove it as directed by 
the engineer and shall receive extra 
compensation therefor, provided such 
additional work is not shown in the 
drawings or specified. The contractor 
shall use such methods, either drilling 
or chipping, as will assure the break- 
ing of the pavement along straight 
lines. The face of the remaining pave- 
ment shall be approximately vertical. 
See Addendum Sec. 15.1. 

If the contractor removes or dam- 
ages pavement or surfaces beyond the 
limits specified above, such pavement 
and surfaces shall be replaced or re- 
paired at the expense of the contractor 
as specified in Sec. 15.2. 


Sec. 15.2—Restoration of Damaged 
Surfaces and Property 


Where any pavement, trees, shrub- 
bery, fences, poles or other property 
and surface structures have been dam- 
aged, removed or disturbed by the 
contractor, whether deliberately or 
through failure to carry out the re- 
quirements of the contract documents, 
state laws, municipal ordinances or the 
specific direction of the engineer, or 
through failure to employ usual and 
reasonable safeguards, such property 
and surface structures shall be re- 
placed or repaired at the expense of 
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the contractor. If Addendum Sec. 
15.3 specifies that the replacements or 
repairs shall be made by the con- 
tractor, he shall replace or repair and 
restore said structures to a condition 
equal to that before the work began, 
furnishing all labor and materials inci- 
dental thereto. If Addendum Sec. 
15.4 specifies that the replacement or 
repairs will be made by the owner, the 
cost of the replacements or repairs will 
be deducted from monies due the con- 
tractor. Costs shall be determined by 
the engineer from measurements and 
the cost of replacement or repairs, or 
from a schedule of fixed charges pre- 
viously prepared by the owner and fur- 
nished the contractor. See Addendum 
Sec. 15.2. 


Sec. 15.3—Replacement of Pavement 
and Structures by Contractor 


The contractor shall restore (unless 
otherwise stipulated) all pavement, 
sidewalks, curbing, gutters, shrubbery, 
fences, poles, sod or other property 
and surface structures removed or dis- 
turbed as a part of the work to a con- 
dition equal to that before the work 
began, furnishing all labor and mate- 
rials incidental thereto. In restoring 
the pavement, sound granite blocks, 
sound brick or asphalt paving blocks 
may be reused. No permanent pave- 
ment shall be restored unless and until, 
in the opinion of the engineer, the con- 
dition of the backfill is such as to prop- 
erly support the pavement. See Ad- 
dendum Sec. 15.3. 


Sec. 15.4—Replacement of Pavement 
and Structures by Owner 


The owner will restore (unless 


otherwise stipulated) all pavements, 
sidewalks, curbing, gutter, shrubbery, 
fences, poles, sod or other property 
and surface structures removed or dis- 
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turbed as a part of the work. See Ad- 
dendum Sec. 15.4. 


Sec. 15.5—Cleaning up 


All surplus water main materials 
furnished by the contractor and all 
tools and temporary structures shall 
be removed from the site by the con- 
tractor. All dirt, rubbish and excess 
earth from the excavation shall be 
hauled to a dump provided by the con- 
tractor and the construction site left 
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clean to the satisfaction of the engi- 
neer. All surplus water main mate- 
rials furnished by the owner and de- 
livered to the site by the contractor 
shall be removed and delivered by the 
contractor to a location designated by 
the owner. All surplus water main 
material furnished and delivered by the 
owner shall be removed by the owner. 


Sec. 15.6—Maintenance of Surface 
See Addendum Sec. 15.6. 


NOTES 


The boldface numerals at the beginning of each note refer to the section of the 


specification to which the note relates. 


5.2. In a specification of this kind it 
is not pyssible to set forth the rights 
and responsibilities of the owner and 
of the utilities and others owning struc- 
tures that may have to be removed, re- 
located or reconstructed, because such 
rights and responsibilities vary in dif- 


ferent localities. Then, too, the own- 
ers of certain structures may insist on 
doing all or part of the work involved 
at the expense of the owner installing 
the water main. It is recommended 
that an investigation be made when the 
plans are prepared and the rights and 
responsibilities of all parties involved 
be considered in allocating the work 
to be done. When obstructions not 
shown on the plans are encountered 
during the progress of the work, the 
rights and responsibilities of the parties 
involved will also determine the alloca- 
tion of the work and costs. 

5.5. The minimum depth of cover 
over water pipe should be determined 
by: [1] the maximum depth of frost 
penetration in the locality where the 
pipe is to be laid and [2] the direct 
effect of loaded trucks. 

The depth of cover and the nature 
of the trench bottom are two primary 
factors in the determination of metal 


thicknesses. Metal thicknesses, as de- 
veloped from calculations by the 
American Standards Assn. Committee 
A21, take into account four distinct 
trench conditions and two types of 
backfill and varying depth of cover. 
A cover of about 4 ft. with a flat- 
bottom trench and tamped backfill usu- 
ally results in the most favorable com- 
bination of earth and truck hazard. 

Where failures in cast-iron pipelines 
occur, they usually result from settle- 
ment, careless laying, flat-slope trench- 
ing, bedding on rock, improper back- 
filling procedure, impact from loaded 
trucks or rupture from freezing be- 
cause of shallow cover. These and 
other external and internal hazards 
should be carefully considered before 
the line is laid. 

For full details of the design of cast- 
iron pipe for various pressures and 
trench conditions, refer to findings of 
American Standards Assn. Committee 
A21 on Specifications for Cast-Iron 
Pipe. 

6.2. The width of trench will depend 
upon and vary with the size of the 
pipe, the depth of the trench and the 
nature of the excavated material en- 
countered. However, it should pro- 
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vide for the minimum removal and re- 
placement of pavement consistent with 
the requirements of Sec. 6.2. 

The minimum widths shown in 
Table 2 represent the best judgment 
obtainable thereon for use where the 
soil is fairly stable and for depths of 
trench varying from about 6 to 12 ft. 
For each size of pipe, the minimum 
widths of earth shown provide a clear- 
ance of about 4 in. on each side of the 
bell of the pipe. 


TABLE 2 
Minimum Trench Widths 
Nom. 
Pipe Minimum Minimum 
Diam. in Earth in Rock 
in. in. in. 
2 18 24 
3 18 24 
4 18 24 
6 21 24 
8 24 24 
10 26 26 
12 28 28 
18 31 31 
20 33 33 
24 36 36 
30 40 40 
36 47 47 
42 54 54 
48 61 61 
54 68 68 
60 75 75 


trenches are used, 
be less than those 


Where shallow 
the widths may 
shown in the table. 

6.5(a). The type of pipe founda- 
tion described in Sec. 6.5 is preferable 
to the alternative specified under Sec. 
8—Blocking. Experiments indicate 
that the walls of the pipe supported by 
blocks must be thicker than one laid 
in a flat-bottom trench, in order to 
stand the same internal pressure and 
external loads. There appears to be 
no doubt that the bearing strength of 
pipe laid in a flat-bottom trench, well 
tamped or puddled, is considerably 
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greater than if the pipe is laid and 
continues to bear on blocking. Con- 
sideration must be given to the type 
of trench, method of backfilling and 
use of blocks, if any, when specifying 
the metal thickness of pipe required in 
any particular installation. 

Other factors affecting pipe thick- 
ness—such as water hammer, exces- 
sive earth loads, truck loads, foundry 
tolerance and corrosion—should 
be considered. For full details of the 
design of cast-iron pipe for various 
pressures and trench conditions, refer 
to findings of American Standards 
Assn. Committee A21 on Specifica- 
tions for Cast-Iron Pipe. From these 
findings, blocking, if used, should be 
recognized as a temporary expedient 
and the load should be transferred to 
the soil tamped under the pipe as soon 
as possible. 

6.5(b). I:xcavating to the grade line 
is recommended when the soil at sub- 
grade is uniformly good, and stones, 
dry clay, hard pan, shale or cemented 
gravel are not exposed. 

6.6. Excavating below the grade line 
and backfilling is recommended when 
the soil at subgrade is not uniformly 
good, and stones, dry clay, hard pan, 
shale or cemented gravel are exposed. 
In some localities, this procedure is 
followed even when the soil at sub- 
grade is uniformly good, in order to 
eliminate the final trimming of the 
trench bottom by hand, improve drain- 
age conditions and obtain more rapid 
progress. 

7.8. The deflection of a pipeline may 
be obtained by opening the joints, 
thereby permitting one side of the 
spigot end of the pipe to be away 
from home when the other side is 
touching the hub of the bell. How- 
ever, an adequate depth of jointing 
material should always be provided on 
the side where the spigot is away from 


also 
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home, and an adequate width of calk- 
ing space on the opposite side of the 
pipe at the face of the bell. 

The maximum deflections shown in 
Table 3 recognize the limitations which 
should be observed when deflecting 
cast-iron bell-and-spigot pipe. 


8.3. The number and size of blocks 
for various sizes and lengths of pipe 
shown in Table + represent a practice 
used satisfactorily in some localities. 


9. Other materials have been exten- 
sively used in the jointing of cast-iron 
pipe. Pending the completion of an 
investigation of the performance of 
sulfur jointing compounds, these mate- 
rials are not included in the specifica- 
tions. Directions covering their use 
are herewith included, for the guidance 
of those who may employ these mate- 
rials. These directions are reprinted 
from the 1938 Specifications for Lay- 
ing Cast-Iron Pipe, prepared and 
published by the A.W.W.A.: 


Sec. 10.5—Sulfur Compound Joints: Com- 
pound for pipe joints shall be of approved 
make and of established reputation. It shall 
have a sulfur base and other ingredients 
properly proportioned to produce a workable 
compound, and tight and permanent joints. 

10.51 Manufacturer’s Instructions to Be 
Followed: The compound shall be heated in 
a melting furnace suitable for the use of 
sulfur compound and manipulated in ac- 
cordance with the instructions of the manu- 
facturer of the compound. 

10.52 Proper Condition for Pouring: It 
shall be stirred thoroughly and continuously 
while melting, and until used. When poured 
it must be very liquid, free from froth or 
bubbles or any foreign matter and_ shali 
show a mirror-like surface. 

10.53 Making the Joint: Suitable funnel- 
shaped metal pouring gates extending not 
less than & in. above the bell shall be ade- 
quately clayed to the joint runner. The 
joint space and gate shall be filled with one 
continuous pour while the compound is at the 
proper temperature. The solidified com- 
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pound in the pouring gate shall be cut off 
flush with the top of the bell or broken off 
flush with the top of the joint. 

10.54 Replacing Defective Joints: Tf a 
joint is defective, it shall be cut out and 
entirely replaced as directed by the engineer. 

10.55 Burned Compound Rejected: Any 
compound burned in the melting pot shall be 
dumped out and not reused. 


9.9. It is the practice in certain lo- 
calities where cement joints are used 
to install some lead joints in the main 
to relieve possible strains on fittings or 
valves that might result from the ex- 
treme rigidity of a cement-jointed pipe- 
line and also to speed up the comple- 
tion of the final connections of a line 
in order to get it into service. One 
lead joint is poured af every gate 
valve, at every fire hydrant lateral and 
at intervals of about 500 ft. in a long 
line without valves or fittings. Some- 
times two or three lead joints are 
poured for speed in completing the 
final connections. A lead joint at a 
fire hydrant may permit a twisting or 
deflecting of the connection when the 
hydrant is struck by an automobile 
instead of resulting in a broken hy- 
drant. 


11.4. Proper drainage of waste wa- 
ter from a hydrant is very important 
where there is a possibility of the water 
freezing in the barrel of the hydrant, 
and where this may occur a drainage 
system that will dispose of the waste 
water rapidly should be used. Where 
ground water may enter the hydrant 
through the waste openings and con- 
taminate the water supply, it is recom- 
mended that the waste openings be 
plugged and the waste water removed 
from the barrel immediately after the 
hydrant has been used. 


12.2. Section 12.2 does not apply to 
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TABLE 3—Maximum Deflections of Cast-Iron Bell-and-Spigot Pipe* 


| — | Approx. Radius of Curve Produced by 
Max. Deflection With Pipe Length of: Succession of Joints With Pipe Lengths ot: 


Joint | 
12 ft. 16 ft. 18 ft. 20 it. 12 ft. | 16it. | 18 ft. 20 ft. 


(0.75 40 | 5.3 6.0 | 67 | 432 
30 0.75 | 33 | 4.4 5.0 5.5 524 
36 0.75 | 2.8 3.7 4.2 4.7 | 617 
4 | 075 | 24 | 32 3.6 4.0 720 960 | 1,080 | 1,200 
48 0.75 21 | 28 3.2 3.5 823 1,007 | 1,234 | 1,371 
54 0.75 | 19 | 25 2.9 32 | 909 1.211 | 1,364 1,515 
60 0.75 1.7 2.3 2.6 2.8 | 1,016 | 1,355 | 1,524 | 1,695 


* Limiting factors: [1] joint opening not to exceed 0.75 in.; [2] calking space at face of bell to be not less than 
0.25 in. in width. 


TABLE 4—Number and Size of Blocks 


No. of Blocks Requirec Block Dimensions*—in 


| 12 Over 12-ft. Length Thickness Width | Length 
1 2 2 6 8 
1 2 2 6 | 9 
1 2 2 6 10 
1 y 2 6 | 12 
1 2 2 6 | 14 
1 2 ps 6 16 
1 f 2 6 18 
1 2 4 6 22 
2 Z 4 6 24 
2 2 4 6 26 
2 2 4 6 30 
2 2 4 6 36 
2 2 | 6 6 42 
Zz 2 6 6 48 
2 2 6 8 54 
2 2 | 6 | 8 60 
2 2 6 8 66 


* Wedges should be 2 X 2 X 6 in. long. Larger-sized blocks should be used where necessary to support valves 
and fittings. 
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in, ft. 
2 | O41 | 236 | 31.5 | 354 | 394 | 73 | 98 | 110 122 a4 
3 | 043 | 148 | 19.7 | 22.2 | 24.7 | 112 | 149 | 168 186 +a 
4 | O41 | | 16.7 | 18.5 156 | 208 | 234 | 260 
yy 6 | 0.58 | 111 | 148 | 16.7 | 18.5 | 136 | 208 234 | 260 on 
8 | 0.65 | 97 | 12.9 | 14.6 16.2 | 178 | 238 | 268 | 297 a 
10 | (0.75 93 124 | 14.0 | 15.5 | 186 | 248 | 279 | 310 
12 | 0.75 7.9 | 10.5 11.9 | 13.2 | 218 | 292 | 327 363 We 
14 0.75 6.7 8.9 | 10.1 | 11.2 | 258 | 345 387 | 430 
16 0.75 | 5.9 7.9 8.8 9.7 | 293 | 390 440 488 oe 
18 075 | 5.3 | 7.1 8.0 8.8 | 326 | 434 489 543 225 
0 75 8 6.4 7.2 8.0 360 $80 | 540 600 
Pipe 
id. 
3 
4 
6 
8 
10 
12 
16 
18 
20 
24 
30 
36 
42 
48 
54 
60 
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suction pipelines or, at the discretion 
of the engineer, to low-pressure pipe- 
lines less than 12 in. in diameter. 

14.4. It is considered good practice 


The disinfection of newly laid water 
mains is not included in these specifi- 
cations because usually the owner is 
better equipped to do the work and 
because the amount of the work in- 
volved cannot be estimated. 

It is recommended that upon com- 


If the Specifications in their published 
form are to be used, the engineer should 
prepare and include as a part of the 
Specifications an addendum, entitled “Ad- 
dendum to the Specifications for In- 
stallation of Cast-Iron Water Mains.” 
Since the specifications include the va- 
rious standard materials that may be used 
and the several standard methods that 
may be followed, the engineer should 
select the materials and methods that 
apply to the project and, by reference to 
the sections in the Specifications, indicate 
in the addendum those which do or do not 
apply. 

The engineer should include in the 
addendum information pertaining to sub- 
ject matter referred to in certain sections 
ot the Specifications which cannot therein 
be completely covered and made appli- 
cable to all projects. The engineer may 
also include in the addendum information 
to cover work and materials not included 
in the Specifications. 

The following is a guide to aid the 
engineer in preparing the addendum 
(The section and paragraph numbers be- 
low correspond to the related sections of 
the Specifications. ) 


Sec. 1—Scope 

1.3—General Description of Work to 
Be Done. The work to be done under 
these specifications consists of laying ap- 
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to encase the pipe, fittings and appur- 
tenances in limestone screenings when 
muck, ash, refuse, cinders or acid soil 
is encountered in the excavation. 


pletion of a newly laid main or when 
repairs to an existing line are made, 
the main be disinfected according to 
“A Procedure For Disinfecting Water 
Mains—7D.2-1947,” prepared and ap- 
proved by the A.W.W.A. on September 
30, 1947. 


linear feet of - 
Street 


proximately 

inch water main in 
from . Street to 
Street. 


Note: The engineer should include a gen- 
eral description of the work to be done and 
the location of the work. A suitable break- 
down of the work to be done is desirable. 


1.4-—Schedule of Progress and Com- 
pletion. The work in . Street 
shall be started by ., 19 


and shall be completed by 
19 

Nore: If various parts of the work are to 
be started and completed at different times, 
the engineer should include a suitable break- 
down. 


1.5—List of Contract Drawings. The 
contract drawings which apply to these 
Specifications and Addendum are listed 
helow : 


Drawing No. Title File No. 


1.6—Special Work to Be Performed. 

Note: The engineer should specify any 
special work required which is not covered 
by the Specifications for Installation of Cast- 
Iron Water Mains. It may include a sec- 
tion of pipe other than cast-iron and laid 
under another A.W.W.A. specification, or 
other structures covered by specifications 


> 


prepared by the engineer. If no special 
work is required, it should be so stated. 


1.7—Materials to Be Furnished by 

wner. The owner will furnish the fol- 
lowing materials: 

No. of De- Approx. Delivery 

Pieces Class scription Weight Point 

Nore: The engineer should also specify 
what materials, if any, are to be unloaded by 
the contractor from railroad cars. If no 


materials are to be furnished by the owner, 
the engineer should so specify. 


1.8—Materials to Be Furnished by Con- 
tractor. The following is a partial esti- 
mate of materials to be furnished and 
delivered by the contractor : 


No. of Approx. 
Pieces Class Description Weight 


Nore: The engineer should include all 
materials required and not furnished by the 
owner. 


1.9—lWater Used. Water for testing 
mains, puddling trenches and drinking 
purposes will be made available to the 
contractor at the existing facilities of the 
owner at a charge of Lee 
contractor shall furnish all necessary pipe 
or hose extensions or transportation to 
the point of use. The contractor shall 
exercise care in the use of the water. 

Norte: If the water is to be furnished by 
the owner without charge, or if the contrac- 
tor is to furnish the water at his expense, it 
should be so stated in lieu of the above 
requirement. 


Sec. 2—Inspection 


2.1—Shop Inspection. The inspection 
at the plant of the manufacturer of ma- 
terials furnished by the contractor shall 
be made at the expense of the owner or 
contractor. 

Note: The engineer should include a list 
of the materials furnished by the contractor 
and subject to inspection at the plant of the 
manufacturer and state whether the inspec- 
tion shall be made at the expense of the 


owner or contractor. 
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Sec. 4—Handling of Material 


4.1—Hauling. The contractor shall 
pick up the materials furnished by the 
owner, as set forth in Sec. 1.7 of the Ad- 
dendum, at the delivery points specified, 
haul the materials to and distribute them 
at the site. 

Nore: If the materials furnished by the 
owner are not to be picked up, hauled to and 
distributed at the site by the contractor, this 
should be stated. If part of the material 
furnished by the owner is to be handled by 
the contractor, the engineer should here list 
these materials in a table similar to the one 
included in Sec. 1.7 of the Addendum. 


Sec. 5—Alignment and Grade 


5.5—Depth of Pipe. The centerline of 
all pipe shall be laid to a minimum depth 
ot feet . inches below estab- 
lished grade. 

Note: The above specification should only 
be included if the contract drawings do not 
show the grade line. 


Sec. 6—Excavation and Preparation of 
Trench 


6.1—Description. Not more than 
linear feet of trench shall be dug in ad- 
vance of the completed pipe-laying opera- 
tion. 

6.2—Width of Trench. The width of 
trench for the various sizes of pipe and 
locations shown shall be as follows: 

Note: The engineer should here include a 
table showing the size of pipe and width of 
trench for various locations. 


6.5—Excavation to Grade. The trench 
shall be excavated in accordance with 
Sec. 6.5. Sections 6.6 and 6.10 shall not 
apply, or 

6.6—Excavation Below Grade. The 
trench shall be excavated in accordance 
with Section 6.6. Sections 6.5 and 6.10 
shall not apply, or 

6.10—Subgrade for Blocking. The 
trench shall be excavated in accordance 
with Sec. 6.10. Sections 6.5 and 6.6 shall 
not apply. 

Note: The engineer should here include 
one of the above requirements. 
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Sec. 7—Laying 


7.8—Permissible Deflection at Joints. 
Whenever it is ecessary to deflect pipe 
from a straight line, the deflection shall 
not exceed the following amounts: 


Note: The engineer should here include a 
table showing the maximum permissible de- 
flections. 


7.9—Railroad and Street Railway 
Crossings. 

Note: The engineer is advised to consult 
with the railroad or street railway company 
before preparing plans and specifications for 
this part of the work. The company may 
require the work to be done according to a 
certain procedure and during certain hours. 
It may insist also upon doing some of the 
work itself and make charges for labor, ma- 
terial, supplies, supervision and inspection. 
Furthermore, the company may insist on 
dealing with the owner. However, whatever, 
the arrangements may be, they should be 
agreed upon prior to bidding so that there 
will be an understanding on how and :when 
the work is to be done, the apportionment 
of the work and the disposition of the cost 
and any charges made by the company. 

The engineer should here include a speci- 
fication for the installation of the mains 
under railroad and street railway crossings 
in accordance with the plans and procedure 
agreed upon. 

The engineer should also here specify that 
“Where a main is laid under a single track, 
it shall be constructed so that the center 
point of a full length of pipe lies midway 
between the rails of such single track. 
Where the main is laid under multiple tracks, 
it shall be constructed so that the joints lie 
midway between the tracks.” 


Sec. 8—Blocking 


8.1—Support Required. Blocking as 
specified in Sec. 8 shall be provided, or 

Blocking as specified in Sec. 8 shall 
not be provided. 

Note: The engineer should here include 
one of the above requirements. 


&§.3—Dimensions. The number and 
size of blocks specified in Sec. 8.3. shall 
be used. 

Note: If Sec. 8.3 does not apply, the 
engineer should here so state and include the 
number and sizes of blocks that shall be used. 
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Sec. 9—Jointing 


9.1—Yarning or Packing Material. 
The yarning or packing material shall be 


Note: The engineer should here state 
which material shall be used. If cement 
joints are used and the yarning or packing 
material is to be omitted, the engineer should 
here so specify. If some lead joints are to 
be used with the cement joints, the engineer 
should here specify the yarning or packing 
material that should be used with the lead 
joints. 

9.4—Lead Joints. All sections pertain- 
ing to lead joints shall apply and all sec- 
tions pertaining to cement joints shall 
not apply, or 

9.9—Cement Joints. All sections per- 
taining to cement joints shall apply and 
all sections pertaining to lead joints shall 
not apply. 

Note: The cngineer should here include 
one of the above requirements. 


Sec. 11—Setting Hydrants 


11.4—Hydrant Drainage in Pervious 
Soil. This section shall apply and Sec. 
11.5 shall not apply, or 

11.5—Hydrant Drainage in Impervious 
Soil. This section shall apply and Sec. 
11.4 shall not apply. 

Nore: The engineer should here specify 
one of the above requirements. If the soil 
conditions are not known, the engineer 
should specify that the type of hydrant drain- 
age will be selected after the excavation of 
the trench. 


Sec. 12—Anchorage 


12.1—Anchorage for Hydrants. ‘The 
anchorage for hydrants shall consist of 
stone slabs or concrete backing, or 

The anchorage for hydrants shall con- 
sist of metal rods or clamps. 

Note: The engineer should here specify 
one of the above requirements. 


12.3—Reaction Backing. ‘This section 
shall apply and Sec. 12.4 shall not apply. 
or 

12.4—Metal Harness. This section 
shall apply and Sec. 12.3 shall not apply. 
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Note: The engineer should here include 
one of the above requirements. 


Sec. 13—Hydrostatic Tests 


13.1—H ydrostatic Tests Required. 
Hydrostatic tests as specified in Sec. 13.2- 
13.9 inclusive shall apply for lead joints 
and Sec. 13.10 shall not apply, or 

Hydrostatic tests as specified in Sec. 
13.2-13.8 inclusive and Sec. 13.10 shall 
apply for cement joints and Sec. 13.9 shall 
not apply. 

Note: The engineer should here include 
one of the above requirements. 


13.2—Pressure Test. The hydrostatic 
pressure shall be . pounds per 
square inch, based on the elevation of the 
lowest point in the line or section under 
test and corrected to the elevation of the 
test gage. 

Note: A test pressure 50 per cent above 
normal operating pressure is considered con- 
servative practice. 


13.7—Leakage Test. The hydrostatic 
pressure shall be . pounds per 
equare inch, based on the elevation of the 
lowest point in the line or section under 
test and corrected to the elevation of the 
test gage. 

Note: The pressure for the leakage test 
is usually set at the maximum operating 
pressure for the locality. 


13.11—Pressure and Leakage Tests 
After Backfilling. The contractor shall 
backfill the trench before making the 
pressure and leakage tests. 

Note: The engineer should here include 
the above requirement if the trench is to be 
backfilled before the tests are made. 


Sec. 14—Backfilling 


14.4—Limestone Screenings Backfill. 
This section shall (or shall not) apply. 


Note: If the drawings show all the loca- 
tions where limestone screening backfill shall 
be placed, the engineer should state that this 
section shall apply. If the drawings do not 
show all or any of the locations, the engineer 
should state that this section shall apply and 
here specify the additional locations or all of 
the locations. If this section shall not apply, 
the engineer should so specify. 
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14.6—Backfilling Over Pipe. The 
backfill material from the centerline of 
the pipe to 1 ft. above the pipe shall con- 
sist of: 


1. Sand which shall be puddled with 
hose and long pipe nozzle after the trench 
is backtilled, or 

2. Gravel which shall be puddled with 
hose and long pipe nozzle after the trench 
is backfilled, or 

3. Approved excavated material which 
shall be puddled with hose and long pipe 
nozzle after the trench is backfilled, or 

4. Approved excavated material which 
shall be placed in 3-in. tfayers and com- 
pacted by tamping. 

Note: The engineer should here include 
one of the above requirements or any other 
requirement which is to be followed. The 
type of backfill material and the method of 
placing and compacting depends upon the 
importance of settlement. It also depends 
upon the type of pavement or surface. 
Puddling should not be done until the trench 
is backfilled. If more than one type of 
material and method of backfilling is re- 


quired, the drawings or the Addendum 
should indicate the limits of each. 
14.7—Backflling to Grade. The back- 


fill material from 1.0 ft. above the pipe to 
the street grade (or subgrade of pave- 
ment) shall consist of: 


1. Sand which shall be puddled with 
hose and long pipe nozzle after the trench 
is backfilled, or 

2. Gravel which shall be puddled with 
hose and long pipe nozzle after the trench 
is backfilled, or 

3. Approved excavated material which 
shall be puddled with hose and long pipe 
nozzle after the trench is backfilled, or 

4. Approved excavated material which 
shall be placed in 3-in. layers and com- 
pacted by tamping. 

Note: The engineer should here include 
one of the above requirements or any other 
requirement which is to be followed. The 
type of backfill material and the method of 
placing and compacting depends upon the 
importance of settlement. It also depends 
upon the type of pavement or surface. 
Puddling should not be done until the trench 
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is backfilled. If more than one type of ma- 
terial and method of backfilling is required, 
the drawings or the Addendum should indi- 
cate the limits of each. 


14.8—Backfill Under Permanent Pave- 
ment. This section shall (or shall not) 
apply. 

Note: If this section applies, the engineer 
should here include the method of placing and 
consolidating. 


14.9—Backfilling Where Settlement 
Unimportant. ‘This section shall (or shall 
not) apply. 

Note: If this section applies, the engineer 
should show on the drawings or here include 
the limits. 


Sec. 15—Removal, Restoration and Main- 
tenance of Surface 


15.1—Allowable Removal of Pavement. 
Note: If the requirements of Sec. 15.1 
are not applicable, the engineer should so 
state and prepare requirements that do apply. 


15.2—Restoration of Damaged Surfaces 
and Property. ‘This section shall apply 
and the cost of the replacement or repairs 
will be determined by the engineer from 
measurements and the costs incurred (or 
from a schedule of fixed charges, or from 
a combination of both). 

Note: The engineer should here include 
a statement showing how the costs will be 
determined. Some cities do the repaving and 
restoration of sidewalk, curb, gutter and 
driveways with their own forces and furnish 
the bidders with a schedule of fixed unit 
prices. 
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15.3—Replacement of Pavement and 
Structures by Contractor. This section 
shall (or shall not) apply. 

Norte: If the drawings do not show the 
type of replacement, the engineer should here 
specify the materials to be used. 


15.4—Replacement of Pavement and 
Structures by Owner. This section shall 
(or shall not) apply. 

15.6—Maintenance of Surface.  Fol- 
lowing the certification of completion by 
the engineer, the contractor shall maintain 
the surface of the unpaved trenches, 
curbs, sidewalks, gutters, shrubbery, 
fences, sod and other surfaces disturbed 
for a period of three months thereafter ; 
and shall maintain the repaved areas (it 
paved by the contractor) and curbs, gut- 
ters and sidewalks for one year after said 
certification. 

All material and labor required for the 
maintenance of the trenches and adjacent 
structures shall be supplied by the con- 
tractor and the work shall be done in a 
manner satisfactory to the engineer. 

Note: If the above paragraph does not 
apply in its entirety, the engineer should 
prepare a suitable paragraph. 


Special Note—Extra Work 

The Specifications for Installation 
of Cast-Iron Water Mains include pro- 
visions for payment for extra work in 
Sec. 5.2, 5.4, 6.5, 6.7, 6.8, 6.10, 6.13, 14.2 
and 14.4, and the engineer should include 
means of measurement and payment for 
such extra work elsewhere in the contract 


documents. 
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Constitution and By-Laws Amendments 


There follows a review of the amendments to the A.W.W.A. Constitution 
and By-Laws which were approved during 1949. 


Amendment to A.W.W.A. Constitution 


The following amendment to Article [1 (Object) of the Association’s Con- 
stitution was approved by the members, by letter ballot, as of September 1, 1949, 
and becomes effective January 1, 1950: 

Article II is changed to read: 

The objects of this Association shall be : 

(1) to advance the knowledge of the design, construction, operation and manage- 
ment of water works; 

(2) to consider and deal with the problems involved in the production and dis- 
tribution of safe and adequate supplies of water; 

(3) to promote satisfactory relationships with the consuming public; 

(4) to give proper consideration to and express opinions upon practices which 
will enable the industry to render the best possible service to the public; 

(5) to do whatever things are necessary and proper for the accomplishment of 
the objectives herein set forth, all of which shall be consistent with the public interest 
and with the interests of the water works industry. 

The membership of the Association consists of persons interested in such matters 
and who are in accord with the above objectives. Qualifications for and classifications 
of membership shall be as prescribed in the By-Laws. 


Amendments to A.W.W.A. By-Laws 


The following amendments to Article [1] (Admission and Expulsion) of the 
Association’s By-Laws were approved by the Board of Directors, by letter ballot, 
as of February 21, 1949: 

The second paragraph of Section 2.1 is changed to read: 

Applications for Associate Membership shall provide adequate information con- 
cerning the ownership, corporate structure and financial standing of the applicant: 
and the experience of the customers in the water works industry with the applicant 
firm. When such information has been received by the Secretary, he shall refer it 
to the Executive Committee of the Board for consideration and approval or rejection. 
The Executive Committee shall establish such detailed criteria for Associate Member- 
ship as it deems necessary to the discharge of this duty. These criteria, when ap- 
proved by the Board, may be, in the case of failure of a member to continue satis- 
factory business practices, the basis for expulsion from membership under the terms 
of Section 6 hereinafter. 

The closing paragraph of Section 2.1 is transferred to Section 2.2, which 
will now read: 

2.2. Applications shall be forwarded by the Secretary to the Board for approval 
when the above conditions have been met. An affirmative vote of a majority of the 
Board shall elect and the applicant shall become a member when his annual dues shall 
have been paid. 

Section 3 is changed to read: 

No member whose dues are in arrears for three months shall receive the publica- 
tions of the Association until such arrears are paid. Members in arrears for one year 
shall be automatically dropped by the Secretary from the list of members. 
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Sec. 2-1.1—Scope 


These specifications cover the manu- 
facture of circumferentially prestressed 
reinforced concrete water pipe with 
steel cylinder in sizes frou. .6 to 48 in, 
inclusive, designed for static heads 
ranging from a minimum of 100 ft. toa 
maximum of 600 ft. The specifications 
do not include delivery, laying, field 
testing or sterilization of the pipe. 


Sec. 2—1.2—Definitions 


In these specifications the following 
definitions will apply : 


1.2.1. Purchaser. The word “pur- 
chaser” shall mean a person, firm, cor- 
poration or governmental subdivision 
entering into a contract or agreement 
to purchase any materials, or have any 
work performed, according to these 
specifications. 

1.2.2. Contractor. The word “con- 
tractor” shall mean the person, firm 
or corporation executing the contract 
or agreement with the purchaser to 
furnish any materials or perform any 
work according to these specifications. 

1.2.3. Manufacturer. The word 
“manufacturer” shall mean the per- 
son, firm or corporation who actually 
manufactures the pipe, acting either 
directly as the contractor, or as a sub- 
contractor. If the manufacturer is act- 
ing as a subcontractor under the con- 
tractor, the obligations of the manufac- 
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turer under these specifications shall be 
considered as obligations of the con- 
tractor, and the contractor shall be re- 
sponsible for their performance. 

1.2.4. Engineer. The word “engi- 
neer” shall mean the engineer employed 
by the purchaser and acting as his rep- 
resentative ; the purchaser himself, act- 
ing as his own engineer; and their re 
spective assistants and inspectors. 

1.2.5. A.S.T.M. The term “A.S. 
T.M.” shall mean the American So- 
ciety for Testing Materials. When 
specific A.S.T.M. specifications are 
cited, the designation shall be con- 
strued to refer to any subsequent re- 
vision under the same specification 
number, or superseding specifications 
under a new number, except as to pro- 
visions in the revised specifications 
which clearly are inapplicable. 

1.2.6. Approved. The term “ap- 
proved” shall mean having received 
the approval of the engineer. 


Sec. 2-1.3—Essential Requirements 


The pipe shall have the following 
principal features: a welded sheet-steel 
cylinder with steel joint rings welded 
to its ends; a lining of dense concrete 
within the steel cylinder ; reinforcement 
consisting of high-tensile wire wound 
around the outside of the steel cylinder 
at a predetermined tension and securely 
fastened to it at its ends; a coating of 
dense mortar or concrete covering the 
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cylinder and wire except for necessarily 
exposed surfaces of the joint rings; a 
self-centering joint with a preformed 
gasket of rubber, so designed that the 
joint will be watertight under all con- 
ditions of service. 


Sec. 2-1.4—Plans and Data Fur- 
nished by Purchaser 


It is understood that the purchaser 
shall furnish to the contractor plans 
and profiles of the pipeline showing : 
alignment and grades; the location of 
all outlets, connections and special ap- 
purtenances; the design head for each 
portion of the pipeline ; and such special 
details as are necessary for the manu- 
facture of the pipe and fittings in ac- 
cordance with these specifications and 
with the specific requirements of the 
work for which the pipe is made. 


Sec. 2-1.5—Supplementary Details 
Specified by Purchaser 


When purchasing pipe under these 
specifications, it will be necessary for 
the purchaser to make supplementary 
statements specifying: the manner of 
storage and delivery, if these are re- 
quired of the contractor or manufac- 
turer; and the type of specials and 
fittings to be furnished. 


Sec. 2-1.6—Data Submitted by 
Contractor 


1.6.1. Drawings and schedules show- 
ing full details of reinforcement, con- 
crete and joint dimensions for the pipe 
shall be furnished by the contractor. 
All drawings and schedules shall be 
subm*ted for approval in quadrupli- 
cate, and one copy shall be returned to 
the contractor after approval. No pipe 
shall be manufactured until the draw- 
ings have been approved. 

1.6.2. When specifically required, 
the data submitted by the contractor 
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shall include a tabulated layout sched- 
ule, with reference to the stationing 
and grade line shown on the contract 
drawings. The schedule shall show 
pressure zones, each of which shall be 
designated by the design head appli- 
cable therein, and the point of change 
from one zone to the next shall be 
clearly indicated by station number 
The diameter of pipe, the design head. 
and the thickness of pive wall and area 
of steel (per linear foot of pipe) in the 
reinforcing wire and_ steel cylinder 
shall be listed for each portion of pipe- 
line for which the design head or the 
equivalent internal pressure is fixed 
by the purchaser. 


Sec. 2-1.7—Marking 


Each special and each length of 
straight pipe shall have plainly marked 
on the bell end the identification marks 
specified by the purchaser. These 
shall include, as specified, either the 
head for which the pipe or special is 
designed or the area of effective cir- 
cumferential reinforcement per foot of 
pipe wall. Special marks of identifica- 
tion, sufficient to show the proper lo- 
cation of the pipe or special in the line 
by reference to layout drawings and 
schedules specified under Sec. 2-1.6 
of these specifications, shall be placed 
on the pipe if specifically required. 
All beveled pipe shall be marked with 
the amount of the bevel. 


Sec. 2-1.8—Inspection 


1.8.1. The purchaser and his rep- 
resentatives shall have access to the 
work wherever it is in preparation or 
progress, and the contractor shall pro- 
vide proper facilities for access and for 
inspection. 

1.8.2. Inspection by the purchaser 
or his representatives, or failure of 
the purchaser or his representatives to 
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provide inspection, shall not relieve the 
contractor of his responsibility to fur- 
nish materials and to perform work in 
accordance with these specifications. 

1.8.3. Material, fabricated parts 
and pipe which are discovered to be de- 
fective, or which do not conform to 
the requirements of these specifications, 
will be subject to rejection at any time 
prior to final acceptance of the pipe. 
Rejected material and pipe shall 
promptly be removed from the site of 
the work. 


Sec. 2-1.9—Material and Workman- 

ship 

All material furnished by the con- 
tractor shall be new and of the quality 
specified. All work shall be done in 
a thorough, workmanlike manner by 
mechanics skilled their various 
trades. 


Sec. 2-1.10—Tests 


1.10.1. The contractor shall fur- 
nish, in advance of the manufacture of 
steel cylinders and reinforcing cages, 
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mill-test reports on each heat from 
which the steel is rolled, if required. 

1.10.2. The contractor shall provide 
test specimens cut on the job from each 
shipment of steel for reinforcing and 
for cylinders, as directed by the engi- 
neer. 

1.10.3. Each completed steel cyl- 
inder with joint rings welded to its ends 
shall be subjected to a hydrostatic test 
as specified herein under Sec. 2-3.5.4. 

1.10.4. Frequent samples of the 
mixed concrete shall be taken for mak- 
ing up compression test cylinders as 
specified under Sec. 2-3.7.5. 

1.10.5. If required by the engi- 
neer, the contractor shall submit test re- 
sults showing the chemical and physi- 
cal properties of rubber used in the 
gaskets. 

1.10.6. The expense of the required 
mill tests of materials, and of testing 
the completed steel cylinders, shall be 
borne by the contractor. All other 
tests shall be made by representatives 
of the purchaser at the purchaser's ex- 
pense, except as otherwise specifically 
provided. 


Section 2-2—Material Specifications 


Sec. 2-2.1—Cement 


2.1.1. Cement for concrete work 
shall conform to the “Standard Speci- 
fications for Type I Portland Cement” 
(A.S.T.M. Designation C150-47), un- 
less Type II cement is specified. Sam- 
pling and testing shall conform to the 
individual A.S.T.M. specifications des- 
ignated therein. 

2.1.2. Satisfactory facilities shall be 
provided for identifying, inspecting 
and sampling cement at the mill, the 
warehouse and the site of the work. 
The purchaser shall have the right to 
inspect the cement and obtain samples 
for testing at any of these points. 


2.1.3. Cement shall be stored in 
a weathertight, dry, well ventilated 
structure approved by the engineer. 

2.14. Cement salvaged by clean- 
ing cement sacks, mechanically or 
otherwise, shall not he used in the 
work. Cement containing lumps will 
be rejected and shall immediately be 
removed from the site of the work. 

2.1.5. If the temperature of the ce- 
ment exceeds 150°F., it shall be stored 
until cooled to that temperature. 


Sec. 2-2.2—Fine Aggregate 


2.2.1. Fine aggregate for concrete 
and mortar shall consist of clean, hard, 
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durable and uncoated particles of na- 
tural sand or of sand prepared from 
the product obtained by crushing stone. 
gravel or other inert materials having 
similar qualities. The type of material 
shall be subject to the approval of the 
At the time of use the fine 


engineer. 
aggregate shall be entirely free of frozen 
material. 


oi4- Fine aggregate shall be free 
from organic impurities to the extent 
that, when subjected to the color test 
for organic impurities, it shall produce 
a color in the sodium hydroxide solu- 
tion not darker than that of Fig. 2 in 
the “Standard Method of Test for Or- 
ganic Impurities in Sands for Con- 


TABLE 1 
Gradation Requirements for Fine Aggregate 


Total Passing, 


Sieve by Weight 
Size per cent 
100 
95-100 
65-98 
40°00 
No. 50... ee . 5-50 
No. 2-10 
No. 2 0-5 
crete” (A.S.T.M. Designation C40-— 
33). 
2.2.3. Fine aggregate shall be of 


such quality that mortar composed of 
it, when tested by the “Standard 
Method of Test for Structural Strength 
of Fine Aggregate Using Constant Wa- 
ter-Cement Ratio Mortar” (A.S.T.M. 
Designation C87-44), shall have a com- 
pressive strength equal to that of sim- 
ilar specimens—of the same proportions 
and composed of the same cement and 
Ottawa sand—graded as specified in 
the “Method of Test for Compressive 
Strength of Hydraulic-Cement Mor- 
tars” (A.S.T.M. Designation C109- 
44). 
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2.2.4. Fine aggregate shall be well 
graded from coarse to fine and, when 
tested by means of laboratory sieves in 
accordance with the “Standard Method 
of Test for Sieve Analysis of Fine and 
Coarse Aggregates” (A.S.T.M. Des- 
ignation C136-39), shall conform to 
the gradation requirements in Table 1. 

The gradation requirements given 
in Table 1 represent the extreme limits 
for determining the suitability of fine 
aggregate under these specifications. 
To maintain uniformity of gradation 
for aggregate from any given source, a 
fineness modulus determination shall 
be made upon representative samples 
from that source. Thereafter the fine- 
ness modulus of all shipments there- 
from shall not vary more than + 0.20 
from the fineness modulus of the repre 
sentative sample. 


Sec. 2-2.3—Coarse 

2.3.1. Coarse aggregate for concrete 
shall consist of hard, curable particles 
of crushed stone or crushed or un- 
crushed gravel coniorming to the re- 
quirements and tests given in para- 
graphs 2.3.2 through 2.3.5. 

2.3.2. Coarse aggregate shall be 
well graded from coarse to fine. The 
maximum size and gradation shall be 
subject to the approval of the engineer 
and shall be such that the concrete can 
be readily placed inside the cylinder, 
by the particular method used in plac- 
ing it, to provide a solid, compact, 
homogeneous wall with a smooth sur- 
face. Tests for gradation of coarse ag- 
gregate shall be in accordance with the 
“Standard Method of Test for Sieve 
Analysis of Fine and Coarse Aggre- 
gates” (A.S.T.M. Designation C136- 
39). 

2.3.3. Deleterious substances in 
coarse aggregate shall not exceed the 
amounts given in Table 2, as deter- 
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mined by sampling and testing proce- 
dures listed in the “Standard Specifi- 
cations for Concrete Aggregates” (A.S. 
T.M. Designation C33-44). 

2.3.4. Thin and elongated pieces, 
the maximum dimension of which ex- 
ceeds five times the minimum, shall 
not be in excess of 10 per cent of the 
coarse aggregate by weight. 

2.3.5. The coarse aggregate, when 
subjected to five alternations of the so- 
dium sulfate test in accordance with the 
“Tentative Method of Test for Sound- 
ness of Aggregates by Use of Sodium 
Sulfate or Magnesium Sulfate” (A.S. 
T.M. Designation C88—46T ), shall have 
a corrected loss not in excess of 12 


TABLE 2 
Permissible Amounts of Deleterious Substances 
in Coarse Aggregate 
Maximum 
Weight 
Limit 
Material per cent 
. 4.00 
Coal and lignite. . ae. 
Clay lumps 
Material finer than 2 ja ee 
Combined total of above items..... 5.00 


per cent, unless specifically permitted 
by the engineer. 


Sec. 2-2.4Samples of Concrete 

Aggregates 

At least four weeks prior to mixing 
concrete, the contractor, if required, 
shall deliver in suitable containers, for 
preliminary approval, samples of not 
less than 1 cu.ft. each of fine aggre- 
gate and coarse aggregate. All samples 
shall be plainly labeled to indicate the 
source of the material, the date and the 
name of the collector. Methods of sam- 
pling aggregates shall be in accordance 
with the “Tentative Methods of Sam- 
pling Stone, Slag Gravel, Sand and 
Stone Block for Use as Highway Ma- 
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terials” (A.S.T.M. Designation D75 
). 


Sec. 2-2.5—Water 


Water used for concrete and for 
curing pipe shall be clean and free 
from oil, acid, strong alkalies or vege- 
table matter, and the source shall be 
approved by the engineer. 


Sec. 2-2.6—Steel for Cylinders 


Steel for cylinders shall conform to 
the “Tentative Specifications for Heavy 
Gage Structural Quality Flat Hot- 
Rolled Carbon Steel, Open-Hearth, 
Grade B” (A.S.T.M. Designation 
A245-48T), unless otherwise per- 
mitted. Where special operating con- 
ditions necessitate the use of sheets of 
higher tensile properties, sheets of spe- 
cial alloy steel may be used, subject to 
the approval of the engineer. 


Sec. 2-2.7—Steel for Reinforcement 

2.7.1. The wire for circumferential 
reinforcement shall be not less than }! 
in. in diameter and shall have high ten- 
sile characteristics. It shall be selected 
for applicability to the particular de- 
sign conditions pertaining to the diam- 
eter and design pressure of the pipe. 
The type and size of wire shall be sub- 
ject to the approval of the engineer 
and shall conform to one of the three 
following — specifications: “Standard 
Specifications for Oil-Tempered Steel 
Spring Wire” (A.S.T.M. Designation 
A229-41); “Standard Specifications 
for Hard-Drawn Steel Spring Wire” 
(A.S.T.M. Designation A227-47T) ; 
or “Standard Specifications for Cold- 
Drawn Steel Wire for Concrete Re- 
inforceement” (A.S.T.M. Designation 
A82-34). 

2.7.2. Wire-mesh reinforcement for 
mortar coating for fittings shall con- 
form to the “Standard Specifications for 
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Welding Steel Wire Fabric for Con- and Rivets, Grade A” (A.S.T.M 
crete Reinforcement” (A.S.T.M. Des- Designation A3i—40), except that para- 
ignation A185-37). graph 7(b) shall be waived, or to the 

2.7.3. Steel wire reinforcement for “Tentative Specifications for Low and 
concrete for fittings shall conform to Intermediate Tensile Strength Carbon- 
“Standard Specifications for Billet- Steel Plates of Structural Quality, 
Steel Bars for Concrete Reinforce- Grade A” (A.S.T.M. Designation 
ment, Structural Grade” (A.S.T.M.  A283-46T). 


Designation A15-39). 
Sec. 2-2.9—Steel Castings for 

Sec. 2-2.8—Steel for Joint Rings Fittings 
2.8.1. Steel strips for bell rings less Steel castings for fittings shall con- 


than } in. thick shall conform to “Ten- form to the “Tentative Specifications 
tative Specifications for Hot-Rolled for Mild- to Medium-Strength Carbon- 
Strips of Structural Quality, Grade A” — Steel Castings for General Application, 
(A.S.T.M. Designation A303-47T ). Grade 70-36, Normalized” (A.S.T.M. 
2.8.2. Steel plate for bell rings } in. Designation A27—40T). 

or more in thickness shall cenform to ; 

the “Tentative Specifications for Low Sec. 2-2.10—Steel Plates for Specials 
and Intermediate Tensile Strength ' and Fittings 


Carbon-Steel Plates of Structural Qual- Steel plates for specials and fittings 
ity, Grade A” (A.S.T.M. Designation — shall conform to the “Tentative Speci- 
fications for Low and _ Intermediate 


2.8.3. Special shapes for spigot joint Tensile Strength Carbon-Steel Plates 
rings shall conform to the “Standard — of Structural Quality, Grade B or C” 
Specifications for Boiler Rivet Steel (A.S.T.M. Designation A283-46T). 


Section 2-3—-Fabrication of Pipe 


shown in Table 3. A tolerance of + } 
in. will be permitted in core thickness. 


Sec. 2-3.1—General Requirements 


3.1.1. In general, pipe shall have a 
minimum nominal length of 16 ft.; ex- Sec. 2-3.2—Design of Steel 


cept for bends, reducers, closure pieces Reinforcement 
and other special fittings which may be The reinforcement of the pipe shall 
made in shorter lengths. consist of a welded steel cylinder with 


3.1.2. Pipe shall be round and true high-tensile-strength wire wrapped 
and shall have smooth and dense fin- around it under tension after the con- 
ished surfaces. The mean internal di- crete lining has been placed and cured. 
ameter of any portion of each section The cylinder shall have a thickness not 
of pipe shall not fall short of the nomi- less than 16 gage, U.S. Standard, and 
nal diameter or size specified by more — shall be of approved thickness. The 
than } in. thickness of the steel cylinder, the size 

3.1.3. The thickness of the core, of the high-tensile wire and the spacing 
which shall include the steei cylinder, and tension under which it is wound 
and the minimum thickness of the coat- shall be such that the steel cylinder 
ing for each size of pipe shall be as and wire shall reach their respective 
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elastic limits simultaneously at a pres- 
sure equivalent to at least 2} times the 
normal water pressure for which the 
pipe is designed. The steel wire re- 
inforcement and its application shall be 
such that it will compress the core suffi- 
ciently to prevent any tensile stress in 
the core at the design working pressure. 
The maximum centerline spacing of 
the wire shall not exceed 1 in. and the 
minimum shall be 0.3 in. The con- 
tractor shall submit calculations for 
the determination of details of the pipe 
reinforcement prior to the manufac- 


TABLE 3 
Core Thickness and Minimum 
Coating Thickness 


Min. Coating Thickness 


| Core 

| Thickness 
(Including 

Cylinder) 


Mortar Concrete 


ture of any pipe, if such calculations 
are required by the engineer. 


Sec. 2-3.3—Joint Rings 


The steel bell-and-spigot joint rings 
shall be so designed and fabricated that 
when the pipe is laid it will be self-cen- 
tering. The rings shall be accurately 
formed and finished to obtain a close, 
sliding fit for the seli-centering surfaces. 
The tolerance between the theoretical 
diameters and the actual diameters of 
the contact surfaces shall be such that 
the clearance shall not exceed '5 in. 
Each ring shall be formed by one or 
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more pieces of steel butt-welded to- 
gether, either by a resistance welder 
or by a hand electric-are weld. After 
welding, the rings shall be smoothed by 
grinding the rough surfaces of the weld 
flush with the adjacent surface. The 
rings shall be expanded by a press be- 
yond their elastic limits so that they 
are accurately shaped. They shall be 
checked for size and shape on accurate 
templates before being welded to the 
cylinders. The minimum thickness of 
the completed bell or spigot rings shall 
be ;; in. The rings shall conform to 
the details submitted by the manufac- 
turer and approved by the engineer. 
The joint rings shall be so designed 
that, when the pipe is laid and the joint 
completed, the gasket will be enclosed 
on all four sides. The contact surfaces 
shall be smooth, to prevent cutting of 
the rubber gasket during installation. 
The portions of the joint rings which 
will be exposed after the pipe is cast 
shall be protected from corrosion by a 
metallic coating with a minimum thick- 
ness of 0.002 in., applied by an ap- 
proved method. When specifically per- 
mitted, an approved nonmetallic coat- 
ing may be used. 


Sec. 2-3.4—Rubber Gaskets 


3.4.1. The joint shall be sealed with 
a continuous ring gasket made of a 
special composition rubber of such size 
and cross section as to fill completely 
the recess provided for it. The gasket 
shall be the sole element depended upon 
to make the joint watertight and shall 
have smooth surfaces free from pitting, 
blisters, porosity and other imperfec- 
tions. The rubber compound shall con- 
tain not less than 65 per cent by volume 
of first-grade natural crude rubber. 
The remainder of the compound shall 
consist of pulverized fillers free from 
rubber substitutes, reclaimed rubber 
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and deleterious substances. The com- 
pound shall meet the following physical 
requirements when tested in accordance 
with appropriate sections of “Methods 
of Physical Tests and Chemical Analy- 
ses for Rubber Goods” (Federal Speci- 
fication ZZ—R-601 and 601A) : 

Tensile strength. The tensile 
strength of the compound shall be 
at least 2,700 psi. 

Elongation at rupture. Two-inch 
gage marks shall stretch to not less 
than 10 in. at rupture. 

Specific gravity. The specific grav- 
ity shall be between 1.15 and 1.23. 

Cold flow test. The percentage of 
cold flow—computed as 100 times the 
change in thickness divided by the orig- 
inal thickness—shall not exceed 12 
when tested by subjecting a disk of the 
material, } in. thick by } in. in diam- 
eter, to a pressure of 600 psi., using a 
spring pressure device placed in an air 
oven at a temperature of 158°F. for 24 
hours. 

Tensile strength after aging. The 
tensile strength of the compound, after 
being subjected to an accelerated aging 
test for 96 hours in air at 158°F., shall 
not be less than 80 per cent of the tensile 
strength before aging. The test shall 
be that described in “Methods for Test- 
ing Rubber Goods” (Federal Specifica- 
tion ZZ—-R-601—A, Sec. 2, Par. 14). 

3.4.2. The contractor shall submit 
for approval details of the shape and 
size of the gaskets he proposes to fur- 
nish. If required by the engineer, the 
contractor shall also submit test re- 
sults showing the chemical and physi- 
cal properties of the materials used in 
the manufacture of the gaskets. 


Sec, 2-3.5—Fabrication of Steel Cyl- 
inders 


3.5.1. The cylinders shall be formed 
by shaping and welding together steel 
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sheets of specified material and thick- 
ness. The cylinders shall be accurately 
shaped to the size required, and the 
joint rings shall be welded to the ends 
before testing. 

3.5.2. The manufacturer may use 
either lap welding or butt welding for 
all longitudinal and circumferential 
welds. All welds shall be made down- 
hand by the manual or automatic 
shielded-are process. Welding shall be 
done so that there shall be thorough 
fusion and complete penetration. Prior 
to welding, the sheets shall be fitted 
closely and during welding shall be 
held firmly together. The manufac- 
turer shall submit for approval, if re- 
quired, the specific details of materials 
and methods he proposes to use before 
any welding is done. 

3.5.3. Specimens for tensile and 
bending tests of welds shall be fur- 
nished by the contractor to the engi- 
neer as required. The number of cyl- 
inders from which test specimens are 
required to be cut shall not exceed one 
in every 3,000 ft. of pipe ; provided that, 
if tests indicate the welding is unsatis- 
factory, the contractor shall furnish 
additional samples as required by the 
engineer. Cylinders from which test 
specimens have been cut may be patch- 
welded in an approved manner and used 
in the work The test specimens, pro- 
cedure and results shall conform to the 
requirements of the “Reduced Section 
Tensile Test” and the “Free Bend 
Test” described in Sec. 3-5.1, 3-5.2 
and 3-5.3 of “Standard Specifications 
for Electric Fusion Welded Steel Wa- 
ter Pipe of Sizes 30 Inches and Over” 
(A.W.W.A. 7A.3-1940). The ex- 
pense of the welding tests shall be borne 
by the purchaser. 

3.5.4. Each steel cylinder, with joint 
rings welded to its ends, shall be sub- 
jected to a hydrostatic test under a 


| 
e 
4 
| 
j 
4 
: 


December 1949 


water pressure which stresses the steel 
toa unit stress of at least 20,000 psi. but 
not greater than 25,000 psi. While 
under pressure test, all welds shall be 
thoroughly inspected and all parts 
showing leakage shall be marked. Cyl- 
inders which show any leakage under 
test shall be rewelded at the points of 
leakage and subjected to another hydro- 
static test. The finished cylinder, with 
joint rings attached, shall not be used 
in the work unless it is completely wa- 
tertight under the required test pres- 
sure. 


Sec. 2-3.6—Placing of Wire Rein- 
forcement 


The high-tensile wire shall not be 
wound around the cylinder until at 
least seven days after the concrete lin- 
ing is placed, unless otherwise specifi- 
cally permitted, and until the concrete 
has reached the minimum seven-day 
compressive strength specified under 
Sec. 2-3.7.8 of this document. The 
net compression induced in the con- 
crete lining of the core shall not exceed 
40 per cent of the compressive strength 
of the concrete at the time of wrapping. 
Methods and equipment for applying 
the wire shall be such that it will be 
wrapped around the cylinder in a heli- 
cal form at the designed predetermined 
spacing and tension for the full length 
of the cylinder. At the ends of the pipe, 
the wire shall continue for one extra 
circumferential lap. Methods for fas- 
tening the wire at the ends of the cyl- 
inder and for splicing wires shall be 
such that the connections will develop 
a strength equivalent to the strength of 
the wire. 


Sec. 2-3.7—Concrete for Pipe Lining 


of the steel cylinder may be placed by 


General. The concrete lining 
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the centrifugal method, by the vertically 
cast method or by other approved 
methods. 

3.7.2. Proportioning. The propor- 
tions of cement, fine aggregate, coarse 
aggregate and water used in concrete 
for pipe cores shall be subject to the ap- 
proval of the engineer. The propor- 
tions shall be determined and controlled 
as the work proceeds, to obtain homo- 
geneous, dense, workable, durable con- 
crete of specified strength in the walls 
of the pipe and a minimum of defects 
in the surface of the pipe. The propor- 
tions shall be those which will give the 
best overall results with the particular 
materials and method of placing used 
for the work. A minimum of 7.0 bags 
of cement shall be used for each cubic 
yard of concrete. The water-cement 
ratio shall be such as to assure that the 
concrete will meet the strength require- 
ments. 

3.7.3. Measurement of materials. A 
barrel of cement shall be considered as 
4 cu.ft. or 376 lb., and a bag of cement 
shall be considered as 1 cu.ft. or 94 Ib. 
Cement in standard sacks need not be 
weighed, but bulk cement shall be 
weighed. Water for mixing shall be 
measured by volunie or by weight. 
Concrete aggregates for each batch 
shall be measured separately by weigh- 
ing. The proportions of aggregates 
shall be computed on the saturated and 
surface-dry basis and the water-cement 
ratio shall be exclusive of water within 
the aggregates and absorbed by them. 
The equivalent unit weights for both 
fine and coarse aggregates shall be de- 
termined in accordance with the “Stand- 
ard Method of Test for Unit Weight of 
Aggregate” (A.S.T.M. C29-42), us- 
ing a l-cu.ft. cylindrical container. 
The equipment and devices for weigh- 
ing and measuring shall at all times be 
accurate within 1 per cent. 
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3.7.4. Mixing. The mixing shall 
be thoroughly done by a batch mixer of 
approved type, rotating at a speed of 
14-20 rpm. or a peripheral speed of 
approximately 200 fpm. The drum 
shall be entirely emptied before re- 
charging. Mixing time shall be at 
least three minutes. Transit mixing 
shall not be used except by written au- 
thorization and under specific require- 
ment of the engineer. 

3.7.5. Standard test cylinders. A 
set of at least four standard test cyl- 
inders shall be taken from each day’s 
pour of the mixed concrete for pipe 
cores made by either the centrifugal 
method, the vertically cast method or 
by other approved methods. Stand- 
ard test cylinders shall be made and 
stored in conformance with the “Stand- 
ard Method of Making and Curing 
Concrete Compression and Flexure 
Test Specimens in the Field” (A.S. 
T.M. Designation C3144). The cur- 
ing of the test cylinders shall be in con- 
formity with the curing of the pipe 
cores. 

3.7.6. Centrifugal test cylinders. 
If the centrifugal method is used for 
making pipe cores, additional sets of 
four test cylinders of approved size 
and type shall be made by the centrifu- 
gal process at the beginning of the 
work and at intervals during the man- 
ufacture of the pipe. The number 
shall not exceed one set for each 400 
lengths of pipe. Centrifugal cylinders 
shall be made by attaching to the spin- 
ning mold or frame a test cylinder mold 
and placing the concrete within it by 
spinning at the same speed and for the 
same interval employed in the manu- 
facture of the pipe. The concrete shall 
be spun in the centrifugal test molds in 
approximately 2-in. layers. The test 
cylinders shall be tested at the ex- 
pense of the purchaser in an approved 
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testing laboratory at 7, 14 and 28 days 
to establish and check ratios of strength 
of the two types of cylinders. Upon 
determination of this ratio, the strength 
of the concrete core shall be determined 
by application of the ratio of strengths 
obtained for the two types of test cyl- 
inders. 

3.7.7. Testing cylinders. All test 
cylinders shall be tested by an approved 
testing laboratory at the expense of the 
purchaser, unless the manufacturer has 
approved testing facilities at the site of 
the work. In such event, tests may be 
made by the manufacturer in the pres- 
ence of the engineer or, if permitted by 
the engineer, certified test reports may 
be submitted by the manufact rer. 

3.7.8. Strength of concrete. Stand- 
ard concrete cylinders shall attain a 
compressive strength of not less than 
2,600 psi. in 7 days and 4,500 psi. in 28 
days. Centrifugal test cylinders shall 
attain a compressive strength of not 
less than 3,500 psi. in 7 days and 6,000 
psi. in 28 days. Pipe made from con- 
crete which does not meet the strength 
tests will be subject to rejection. 

3.7.9. Placing concrete by centrif- 
ugal method. The steel pipe cylinder 
with joint rings attached shall be held 
securely by spinning frames so con- 
structed that the cylinder will be kept 
truly circular. The frames shall be 
placed horizontally in a spinning ma- 
chine capable of revolving them at 
speeds up to at least 3,200 fpm. The 
method of placing concrete in the cyl- 
inder and the speed of rotation during 
placing shall be such that the concrete 
will be evenly distributed and well 
compacted at the specified thickness 
throughout the length of the pipe. Af- 
ter the concrete has been deposited, the 
rotation shall be continued at a speed 
and for a length of time sufficient to 
provide the specified strength and suffi- 
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cient compaction and bond to permit 
removal from the spinning machine 
without injury to the pipe core. Ex- 
cess water and laitance shall be removed 
irom the interior surface of the pipe in 
an approved manner so that the surface 
shall be solid, straight and true. If 
necessary to provide a smooth surface, 
the interior shall be honed after curing. 
3.7.10. Placing concrete by verti- 
cally cast method. The concrete lin 
ing or core shail be cast on end on a 
cast-iron or steel base ring with the 
cylinder used for the exterior form and 
a rigid steel collapsible form for the in- 
terior. The interior form shall be so 
designed that it will have a smooth con- 
tact surface and tight joints and will be 
firmly and accurately held in proper 
position without distortion during the 
placing of the concrete. The forms 
shall be provided with top and bottom 
stiffening rings and shall be designed to 
permit removal without injury to the 
inside surface of the pipe. The forms 
shall be thoroughly cleaned and oiled 
before each period of use. The trans- 
porting and placing of concrete shall 
be carried out by approved methods 
which will prevent the separation of 
concrete materials and the displacement 
of the steel cylinder or form from its 
proper position. Approved methods of 
mechanical vibrating and rodding shall 
be used to compact the concrete in the 
forms and to secure satisfactory interior 
surfaces. Forms shall not be removed 
until the concrete has set sufficiently to 
avoid spalling or damage to the pipe 
during the process of form removal. 
3.7.11. Other methods of placing 
the lining. If the contractor proposes 
to employ a method other than the cen- 
trifugal or vertically cast methods for 
placing the concrete lining or core 
within the cylinder, he shall submit for 
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approval complete details of the meth- 
ods and equipment he proposes to use. 


Sec. 2-3.8—Curing of Pipe Lining 


3.8.1. General. The lined cylinders 
shall be cured by steam, by water or 
by the use of approved curing com- 
pounds. Steam shall be used for cur- 
ing unless the temperature in the cur- 
ing chamber is continuously above 
50°F. and unless the water or curing 
compound method is specifically per- 
mitted. Adequate space and facilities 
shall be provided for proper curing. 

3.8.2. Steam curing. The lined cyl- 
inders shall be placed in the steam cur- 
ing chamber, and, as soon as the cham- 
ber is filled and the concrete has hard- 
ened sufficiently, the cylinders shall 
be kept in contact with moist steam at 
a temperature of at least 110°F. and 
not more than 150°F. for a period of 
at least 36 hours. Curing by steam 
shall be continuous, except during a 
period sufficient to remove the inner 
form or supporting rings. The form 
shall not be removed until at least 
twelve hours after the beginning of 
curing. 

3.8.3. Water curing. The lined cyl- 
inders shall be kept moist by water 
spraying for a period of at least 36 
hours. Following this minimum pe- 
riod, they may be “tipped” from their 
bases and removed to the storage vard, 
where they shall be kept continuously 
moist by intermittent spraying for a 
period of at least three days. 

3.8.4. Curing compounds. An ap- 
proved type of curing compound may 
be used for curing the cylinder linings, 
if specifically permitted. The com- 
pound shall be applied as soon as the 
forms are removed (for vertically cast 
cores) and as soon as the concrete is 
sufficiently hard (for centrifugally cast 
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cores), and at such time as to retain 
sufficient moisture for adequate curing. 


Sec. 2-3.9—Pipe Coating 


3.9.1. General. After the lined cyl- 
inder has been wrapped with high ten- 
sile wire, an exterior mortar or con- 
crete coating shall be applied. 

3.9.2. Mortar coating. Mortar for 
coating shall consist of 1 part cement 
to not more than 3 parts of fine aggre- 
gate. Cement and fine aggregate shall 
conform to Sec. 2—2.1 and 2-2.2 herein. 
The mortar shall be thoroughly mixed, 
and, after mixing is completed, it shall 
be deposited under impact or vibration 
by an approved method so that a dense, 
durable coating of a minimum thick- 
ness of 3 in. will be obtained. 

3.9.3. Concrete coating. Concrete 
for coating shall be of an approved mix. 
It shall consist of 1 part cement to not 
more than 4 parts of aggregates. The 
fine and coarse aggregates and cement 
shall meet the requirements of Sec. 
2-2.1, 2-2.2 and 2-2.3 of this docu- 
ment, except that the grading of coarse 
aggregate shall be such that it will all 
pass a }-in. laboratory sieve. The con- 
crete shall be placed and compacted by 
approved methods and equipment so 
that a dense, durable coating of a mini- 
mum thickness of 1 in. will be obtained. 

3.9.4. Strength. The coating shall 
develop a 7-day compressive strength 
of at least 2,600 psi. and a 28-day com- 


Sec. 2-4.1—General 


The manufacturer shall furnish all 
fittings and special pieces required for 
closures, curves, bends, branches, man- 
holes, air valves, blowoffs and connec- 
tions to main-line valves and other pipes 
shown on the contract drawings or or- 
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pressive strength of at least 4,500 psi. 
when sampled and tested by the stand- 
ard method specified in Sec. 2-3.7.7 
herein. 


Sec. 2-3.10—Curing of Coating 


3.10.1. General. The coating out- 
side the cylinder shall be cured by 
steam, by water or by the use of ap- 
proved curing compounds. Adequate 
space and facilities shall be provided 
for proper curing. 

3.10.2. Steam curing. The coated 
pipe shall be placed in the curing 
chamber as soon as practicable after 
placing the coating and shall be steam- 
cured as specified under Sec. 2-3.8.2. 
for a period of at least twelve hours. 
The pipe shall be handled in such a 
manner as to avoid injury to the coat- 
ing during transportation to and from 
the curing chamber. 

3.10.3. Water curing. 
the coating has set sufficiently, it shall 
be kept moist by continuous water 
spraying or by intermittent spraying 
and burlap and canvas covering for a 
period of at least four days. 

3.10.4. Curing compounds. If spe- 
cifically permitted, approved curing 
compounds may be used to cure the 
coating. They shall be applied as soon 
as the coating is sufficiently hard to 
prevent damage to it and while the 
coating still retains sufficient moisture 
for adequate curing. 


As soon as 


dered by the purchaser. Specials shall 
conform to the details furnished by the 
purchaser, or, if required, to the details 
furnished by the manufacturer and ap- 
proved by the purchaser. Either of two 
types shall be used: 

Type A—specials with steel-sheet 
cylinder, concrete or mortar lining and 
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reinforced concrete or mortar exterior 
covering ; 

Type B—specials of cut and welded 
steel plate of approved thickness, with 
mortar coating on interior and exterior. 


Sec. 2-4.2—Specials (Type A) 


The steel sheet shall be cut, shaped 
and welded to form the properly 
shaped bend, tee, reducer or other 
special. The welds shall be inspected 
and the completed cylinder shall be 
tested for tightness by an approved 
method, if specifically required by 
the purchaser. A cage or cages of 
steel reinforcement with approved 
cross-sectional areas shall be formed 
around the cylinder and openings. 
Longitudinal reinforcement sufficient 
for the additional stresses in the pipe 
walls shall be provided. The interior 
and exterior concrete or mortar shall 
be placed in an approved manner. 


Sec. 2-4.3—Specials (Type B) 


4.3.1. The steel plate for the fabri- 
cated steel plate specials shall be cut, 
shaped and welded so that the finished 
special shall have the required shape 
and interior dimensions. The deflec- 
tion angle between adjacent segments 
of a bend shall be not greater than 
22) deg. Adjacent segments shall be 
joined by butt welding. The minimum 
length of the courses shall be one-half 
the diameter of the pipe. Fabrication 
and welding shall conform to the re- 
quirements of Sec. 2—3.5 of these speci- 
fications and to such additional require- 
ments for welding steel plate as the pur- 
chaser specifically stipulates. 

4.3.2. Wire mesh reinforcing shall 
be applied to the interior and exterior 
surfaces of the fabricated special. It 
shall be 2 x 4-in. No. 13 gage welded 
wire fabric, held 3 in. from the surfaces 
of the steel plate. The members on the 
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2-in. spacing shall extend circumfer- 
entially around the special with ends 
overlapped 4 in. and tied together. 
Longitudinal splices shall be staggered. 

4.3.3. The steel plate specials shall 
be lined and coated with mortar at least 
} in. thick, deposited on the surfaces by 
approved means. The mortar shall 
contain not less than 1 part cement to 
3 parts sand, of a grading approved for 
the method of application used, and 
shall develop a 7-day compressive 
strength of not less than 2,600 psi. and 
a 28-day compressive strength of not 
less than 4,500 psi. 

4.3.4. The mortar-coated specials 
shall be cured by water spraying, by 
steam or by curing compounds as speci- 
fied under Sec. 2—3.10 herein. 


Sec. 2-4.4—Curves, Bends and Clo- 
sures 


Horizontal and vertical long-radius 
curves shall be formed by straight pipe 


in which spigot rings are placed on a 


bevel. The total angular deflection for 
beveled pipe shall not exceed 5 deg. at 
any joint. Slight deflections may be 
made with straight or beveled pipe, 
provided that the maximum joint open- 


‘ing caused by such deflections shall not 


exceed } in. for 16-36-in. pipe and 1 in. 
for 42- and 48-in. pipe. Short-radius 
curves and closures shall be formed by 
fabricated specials of either of the two 
types specified above. 


Sec. 2-4.5—Openings and Connec- 
tions 


Manholes and flanged, spigot or bell 
connections for air valves, blowoffs or 
connections to other pipes shall be 
built into the walls of the concrete pipe 
at locations shown on the contract 
drawings or ordered by the purchaser. 
If required, the interior and exterior 
surfaces of structural steel connections 
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shall be lined and coated with rein- 
forced mortar as specified in Sec. 24.3 
of these specifications. Wall openings 
shall be formed by welding a saddle 
plate of approved thickness completely 
around the steel cylinder. The high- 
tensiie wire shall be securely fastened 
upon each end of the saddle plate. The 
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casting shall be welded to the saddle 
plate after the hole is cut through 
the plate, cylinder and inside concrete. 
Mortar or concrete coating reinforced 
with welded steel fabric shall be placed 
on the exterior of the saddle plate and 
around the neck of the fitting in an 
approved manner. 
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1949 Conference—Chicago 


OR the third year in a row, a new registration record was set when 1,967 

A.W.W.A. members and guests, 263 more than last year, gathered at Chicago’s 
Stevens Hotel for their 69th annual conference last May 30-June 3. And for 
the third year in a row, A.W.W.A. membership passed another goal in its record 
growth, this time topping the 7,500 mark with 47 to spare. Record-breaking, 
too, as much in enthusiasm as in number, were the crowds that jammed their 
way into technical sessions, exhibits and entertainment functions to take full 
advantage of the combination of business and pleasure which featured the five-day 
program. 

Back in Chicago again after seven years, this year with more than 500 addi- 
tional registrants, A.\W.W.A. conventioners received a royal welcome, and if the 
holiday on which the conference opened was not called on their account, the city’s 
Memorial Day celebration certainly added to the festive atmosphere. Moreover, 
the city was ready this time to display its “World’s Largest Filtration Plant,” a 
feature which most delegates made sure to inspect. And against this background 
the various committees, locai and national, constructed and operated a program 
guaranteed to produce just the right mixture of interest, information and amuse- 
ment. 

Supervising the affair as a whole, again, was Bill Orchard’s Convention 
Management Committee, serving on which were: 


Representing A.W.W.A. Representing IW .&S.W.M.A. 


W. W. DEBERARD C. N. Brown 
H. R. Frye 


Ex Officio 
L. H. Enstow, President W. F. Rockwe tt, President 
H. E. Jorpan, Secretary A. T. Crark, Secy.-Mgr. 


C. H. Caren, Chm., Publications Com. 


And although Bill, himself, was under the weather during convention week, his 
masterful planning and organization of the overall program was in great part 
responsible for its success. 

On the technical side, it was a committee under Charlie Capen which devised 
a fourteen-session combination of a dozen panel discussions and more than twice 
that number of formal presentations, in which more than 100 scheduled speakers 
and at least as many more contributors participated. And if A. P. Black’s fluo- 
ridation report, K. F. Maxcy’s discussion of poliomyelitis, and the panels on 
water works ethics and water quality attracted the most attention, the others were 
not far behind and certainly no less important. The full technical program is 
reproduced on pages 1134-1136, and the prepared material has been and will con- 
tinue to be recorded in the pages of the JouRNAL, yet a great deal of the value 
of the program was, of course, represented by the spontaneous discussion, which, 
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1949 CONFERENCE STATISTICS 


Chicago Registration by Days 


Day MEN LapIES 
584 141 725 
231 20 251 
96 3 99 
54 54 


Geographical Distribution of Registrants 


UNITED STATES Maryland ....... 24 Tennessee ...... 47 
and TERRITORIES Massachusetts .. 23 35 
1 Minnesota ...... 36 23 
1 Mississippi ..... 10 Washington .... 10 
Arkansas ....... 9 Missouri ....... 93 West Virginia .. 10 
California ...... Nebraska ....... 12 Wisconsin ...... 103 
Colorado ....... New Hampshire. 2 Wyoming ...... 
Hy Connecticut .... New Jersey ..... 90 
Bt New CANADA, CUBA 
Dist. Columbia . 15 = North Carolina . 13 
31 Masts 7 Australia ....... 1 
Indiana ........ 71 Oregon ........ 2 Great Britain ... 3 
Iowa .......... 65 Pennsylvania ... 140 Indonesia ...... 1 
Kansas ......... 20 Puerto Rico .... 2 Mexico ......... 6 
Kentucky ....... 29 Rhode Island... 13 Venezuela ...... 
Louisiana 24 South Carolina .. 13 
5 South Dakota ... 6 | 1,967 


Comparative Registration Totals—1940-1949 


YEAR PLACE MEN LADIES Tora. 
1949 Chicago 1,593 374 1,967 
1948 Atlantic City 1,348 356 1,704 
1947 San Francisco 1,115 431 1,546 
1946 St. Louis 1,303 214 1,517 
1944 Milwaukee 1,185 171 1,356 
1943 Cleveland 973 158 1,131 
1942 Chicago 1,198 240 1,438 
1941 Toronto 1,136 309 1,445 


Kansas City 1,265 202 1,467 


Winners of Section Awards—1949 


Henshaw Cup Hill Cup Old Oaken Bucket 
eer 88.9% Southwest .... 45.6 pt. California ....... 798 
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unfortunately, could not be preserved, except in the memory of those who 
participated. 

On another aspect of the information front, Art Clark and his Exhibit Com- 
mittee pushed ahead with some 130 boothsful of the newest and best in water 
works equipment and material, three booths of the oldest and rarest, and one 
booth of the best in Florida orange juice, celebrating the election of Florida’s 
own A.W.W.A. President. With 84 exhibitors spreading their wares in some 
13,320 sq.ft. of the Stevens Exhibit Hall, members had an unparalleled chance 
to stop, shop and shop-talk. 

As for entertainment, Tom Quigley’s General Entertainment Committee went 
all out to give everyone a good time. Beginning with the Memorial Day Presi- 
dent’s Reception and Dance, through the new award night and its concert, the 
informal Hayseed Hullabaloo, and closing with the Annual Dinner and Dance, 
attendance and, even more important, enthusiasm hit new highs. Featured by a 
return toward self-sufficiency in entertainment, the program was the best received 
in years. 

With his job getting bigger each year, “Sig” Sigworth, as usual, grew with 
it and saw that everyone got there and got away with a minimum of difficulty. 
And during the stay, it was, of course, the Illinois Section, under Carl Brown's 
Local Arrangements Committee and Mrs. L. E. Harper’s Ladies Entertainment 
Committee with hosts of helpers and helpers of hosts, which saw to it that members 
were happy. Asa matter of fact, every passing and progressing year accentuates 
more definitely the importance of local section cooperation, and the very success 
of each conference must in itself acknowledge the good work done by literally 
hundreds of local section members and their wives. 


Association Awards 


Honorary Membership was conferred upon Thomas L. Amiss, of Shreve- 
port, La.; Henry Berry, of London, England; and M’Kean Maffitt, of Wilming- 
ton, N.C. The citations follow: 

Tuomas L. Amiss, Superintendent and Engineer, Department of \Water and 
Sewerage, Shreveport, La.; a member of the Association since 1918; Director, 
representing the Southwest Section, 1942-45; Fuller Award 1945; a water 
works executive of high merit who has received the support of his fellow citizens 
over along span of years. 

Henry Berry, Past-Chairman, Metropolitan Water Board, London, Eng- 
land; a member of the Association since 1944; President, British Waterworks 
Association, 1948-49 ; Member of Parliament; an inspiring leader of an essential 
civilian activity in wartime; a useful servant of his people in time of peace. 

M’Kean Marritt, Former Superintendent of Water and Sewerage, Wil- 
mington, N.C. (now retired) ; a member of the Association since 1922; Fuller 
Award 1947; long devoted to the advancement of the water works industry and 
water works men in his state, using as a medium the North Carolina Section, of 
which he was an organizer, a driving force and a membership builder. 


The John M. Diven Medal, awarded to the member whose services to the 
water works field during the past year are deemed most outstanding, was pre- 
sented to Harry A. Faber. The citation follows: 
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Harry A. Faser, for his untiring efforts to further the understanding of 
chlorination technology among men responsible for the treatment of public 
water supplies. 


The John M. Goodell Award, granted for the best paper published in the 
JouRNAL, was presented to Laurie M. Leedom. The citation follows : 

Laurie M. Leepom, for his paper entitled “Shutdown Procedure in Main 
Breaks,” as published in the April 1948 JourNat (Vol. 40, page 393) ; the paper 
being timely and highly valuable because of its constructively planned procedure 
for the restoration of service after a water main break. 


The George Warren Fuller Awards were presented to twenty-three men 
whose Sections had honored them during 1948 and 1949—the period from the 
1948 Atlantic City Conference up to the beginning of the 1949 Chicago Confer- 
ence—‘for their distinguished service in the water supply field and in com- 
memoration of the sound engineering skill . . . the brilliant diplomatic talent 

. and the constructive leadership of men . . . which characterized the life of 
George Warren Fuller.” The list of awardees follows: 

Alabama- Mississippi Section—ArtHurR Beck: For outstanding 
service in the organization of the Alabama- Mississippi Section of the American 
Water Works Association ; the Alabama Water and Sewage Association ; and his 
general contributions to water works activities. 

California Section—-Lovuts Jessup ALEXANDER: For his unflagging interest 
in the Association and the Section; and especially for his splendid, outstanding 
and valuable work as Chairman of the Water Supply Standards Committee. 

Canadian Section—Joun CLark Keitn: For outstanding administration 
and engineering service in the water works field ; for long and constructive interest 
in Association affairs; and for his service to other engineering and professional 
associations in Canada. 

Chesapeake Section—Harry Ruttepce Hai: In recognition of his ad- 
vancement of the water works profession through his continuous activity in this 
Association ; and for his effective service in the sanitary engineering field, espe- 
cially as Chief Engineer of the Washington Suburban Sanitary District. 

Illinois Section—H aroip Eaton Basnitt: In recognition of his many years 
of distinguished service to the water supply field, in training students in sanitary 
engineering, and his active assistance in the operation of the yearly short courses 
for water plant operators. 

Indiana Section—Lerwis Spann Fincu: In recognition of his persistent and 
faithful devotion in developing, teaching and applying sound and ethical practices 
in the water works field: and for his unselfish inspiration to his fellow members. 

Iowa Section—Date LeRoy Marritt: For his indefatigable and effective 
effort to tell the water works story ; because he is an inspiring example of dignity, 
unselfishness, industry and accomplishments to the Section, the Association, his 
profession and his community. 

Kansas Section—\VaLTER OrtTEN Myers: In recognition of his managerial 
ability ; his promotion of good health and sanitation practices ; and his furtherance 
of research in the fluoridation of public water supplies. 
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Kentucky-Tennessee Section—ALBERT FREDERICK PoRZELIUS: For active 
participation in affairs of the Section; for outstanding service as manager of a 
public water supply organization; and for the establishment and maintenance of 
excellent public relations during a difficult period. 

Michigan Section—JonHNn Merritt. HepLer: For his encouragement and 
assistance to water works operators of Michigan and for his work in the devel- 
opment of water treatment processes. 

Minnesota Section—LEONARD Newton THOMPSON: For his devotion and 
earnest, unselfish efforts in promoting better water works practices throughout his 
thirty years of service in the water works profession ; and for his efficient manage- 
ment of the St. Paul Water Department. 

Missouri Section—MEetvin Pross Hatrcuer: In recognition of his business- 
like administration of a revitalized water department; his perseverance in better- 
ing the public relations of his department ; and for his contributions to the develop- 
ment and application of equitable rates for water service. 

New England Section—Epwarp SHERMAN CHASE: In recognition of his 
outstanding contributions to and leadership in water works engineering ; for his 
service in the organization of the New England Section; and for his continuing 
interest therein. 

New Jersey Section—Roswett Morton Roper: For his outstanding con- 
tributions to water works practice through his successful management for many 
years of an important water supply system; for his notable work in water con- 
servation ; and for his active support of the New Jersey Section. 

New York Section—SimMon PETER CARMAN: For his many years of con- 
scientious and constructive leadership in assembling and directing panel discus- 
sions of vital interest to the Section and the Association. 

North Carolina Section—DanieL McGrecor WILLIAMS: For his untiring 
services to the Section as Trustee, Secretary, Chairman and Director ; and for his 
help in promotion of, and active participation in, the Water Works School for 
Plant Operators. 

Ohio Section—FReDERICK HOLMAN WariNG: For his successful conduct of 
his duties, overcoming difficulties through sustained effort and constructive fore- 
sight ; and for his consistent interest in the affairs of water works men. 

Pacific Northwest Section (1948)—WiILLiAmM Ciester Morse: For pre- 
eminence in the field of hydraulic engineering; a leader in the water works 
profession in the Pacific Northwest; a capable administrator who inspires con- 
fidence within his profession and among those whom he serves. 

Pacific Northwest Section, (1949)—Rosert ALEXANDER DuFF: In recog- 
nition of his devotion to the watbr works profession as exemplified by his manage- 
ment of the Medford Water System ; and for his many contributions to the Pacific 
Northwest Section of the Association. 

Pennsylvania Section—Lorenz STEWART MorcGan: In recognition of the 
time and energy so unstintingly given in furthering the interests of the Associa- 
tion; for his advancement of water works practices through sound engineering 
judgment; and for his generous assistance to operators of small water works. 

Southeastern Section—FRANcIs BucK McDoweE Lt Jr.: For his outstanding 
accomplishments in the development of a modern public water system for Charles- 
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ton, South Carolina; and for his ability to investigate, evaluate and adopt boldly 
new methods of water procurement, transmission and treatment. 

Southwest Section—Morrison BENJAMIN CUNNINGHAM: For his exem- 
plary management of the Oklahoma City Water Department ; for his advancement 
of water works operation and management through his many talks and articles ; 
and for his loyal support of the Association and his Section in all of their activities. 

Virginia Section—WELLForD Horr SHEWBRIDGE: For his outstanding serv- 
ice as Secretary of the Section; and for his efficient handling of the many assign- 
ments given him, all of which have contributed greatly to the success of the 
Virginia Section. 

The Nicholas S. Hill Jr. Cup, awarded annually to the Section making the 
largest weighted gain in membership, was presented to the Southwest Section, 
which had a score of 45.6. 


The Henshaw Cup, awarded annually to the Section having the greatest 
percentage of its members present at the Section’s annual meeting, was won by 
: the Cuban Section with a score of 88.9 per cent. 


The Old Oaken Bucket, for the tenth year in succession, went to the Cali- 
fornia Section as the largest Section in the Association. 


Schedule of Conference Papers and Reports’ 
Water Works Management Division—9:30 A.M.—May 30, 1949 


Panel Discussion—Effects of State Highway Construction Policies.......... L. W. Grayson, 
W. G. Banks and A. C. King 
Peaking Reports Witeresting... . E. B. Mayer 


C. G. Bourgin, R. O. Ellis and E. C. Schwier 


Water Purification Division—9:30 A.M.—-May 30, 1949 


Taste and Odor Control in Water Treatment Plants at the Lower End of Lake Michigan.... 
Leo Besozzi and J. C. Vaughn 


Highlights of the Operation of the New Chicago Filters................... ...J. R. Baylis 
The Operation and Design of Small Water Works........... M. E. Flentje and I. M. Glace 


H. L. Keinath and W. H. Willsmann 
General Session—2:00 P.M.—May 30, 1949 


Water Department Operations Under City Manager Administration.......... G. E. Arnold 
Water Supply Problems in the Chicago Metropolitan Area................... L. D. Gayton 
Committee Report—Installing Cast-Iron Water Mains........... J. P. Schwada, Chairman 
Experiences With Cement as a Jointing Material................cccceeececes D. L. Maffitt 
L. E. Goit, G. W. Pracy and C. F. Wertz 


Water Resources Division—9:30 A.M.—May 31, 1949 


Open Forum—Ground Water Law—Current Developments................ C. H. Bechert, 
R. J. Bernhagen, H. T. Critchlow, A. H. Johnson, G. S. Knapp, 
J. C. Thompson and L. F. Warrick 


Panel Discussion—Types of Insurance Protection for Municipal Water Departments........ ; 
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Committee on Water Works Administration—9:30 A.M.—May 31, 1949 


Preliminary Committee Report—Compensation of Water Works Personnel................ 
L. A. Smith, Chairman 
Other Water Works Administration Committee Reports.................000ccceeeeeeeees 


Water Works Management Division—2:00 P.M.—May 31, 1949 


Committee Report—Regulation of Water Use for Air Conditioning..................0.00- 

F. C. Amsbary, Chairman 
Committee Report—Water Main Extension Policy................. L. S. Finch, Chairman 
Panel Discussion—Diversion of Water Department Reserve Funds..... Led by W. R. LaDue, 


FE. A. Bell, A. R. Davis, J. C. Detweiler, D. D. Gross, C. M. McCord and W. C. Morse 


Water Purification Division—2:00 P.M.—May 31, 1949 


Symposium—Processing Water for Industry: 


Panel Discussion—Bacterial Reproduction in Zeolite Layers....... Led by W. W. Aultman, 
George H. Klumb, H. C. Marks and Carl Wilson | 
Symposium—Influence of Svnthetic Detergent Pollution on Water Coagulation............ 


J. T. Cross, W. U. Gallaher, J. W. Hassler and Lindsay Hobbs 


General Session—9:30 A.M.—June 1, 1949 


Panel Discussion—Ethics of the Water Works Industry..................... S. B. Morris, 

Malcolm Pirnie and W. F. Rockwell 
Wisconsin Policies Concerning Water Department Funds................. Timothy Brown 


General Session—2:00 P.M.—June 1, 1949 


Committee Report—Policy on Fluoridation of Public Water Supplies..A. P. Black, Chairman 
Recent Research on the Transmission of Poliomyelitis—With Particular Reference to the 

Hypothetical Involvement of Water Supplies.................ccceccceecs K. F. Maxcy 
Panel Discussion—Water Supply Quality.................ceseeeees Led by A. D. Weston, 
A. N. Beck, C. R. Cox, T. A. Filipi and D. B. Lee 


General Session—9:30 A.M.—June 2, 1949 


Minimizing Service Interruptions Derived From Transmission Line Failures...W. W. Brush 


Atlanta Adopts Modern Billing Methods and Equipment........................ Paul Weir 
Panel Discussion—Rethinking Water Rate Structures................ Led by L. E. Ayres, 
C. H. Capen, E. F. Dandridge, R. H. Ellis, M. P. Hatcher, N. B. Jacobs, 


A. P. Learned, Reeves Newsom and H. F. Smith 


General Session—2:00 P.M.—June 2, 1949 


Panel Discussion—W ater Departments’ Use of Radio.......... Led by M. B. Cunningham, 
N. S. Bubbis, Adolph Damiano, F. E. Dolson and Carl A. Hechmer 

Advantages and Limitations of Automatic Equipment....................... V. C. Lischer 
Steel Pipe Inspection—Ten Helpful Hints... ..............cccccccvcccees Edward J. Clark 


A History of the Development of Water Works Pumping Equipment....... 
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Water Purification Division—2:00 P.M.—June 2, 1949 


Committee Report—Open Air Reservoirs...............02.0eeeee N. J. Howard, Chairman 
Committee Report—Disposal of Wastes From Purification and Softening Plants........... 
W. W. Aultman, Chairman 

Committee Report—Loading Capacities of Water Treatment Plants...................... 
H. O. Hartung, Chairman 

Committee Report—Water Distribution System Problems......... J. C. Vaughn, Chairman 
Committee Report—Standard Methods for the Examination of Water and Sewage.......... 
R. L. Derby, Chairman, A.HW’.1".A. Committee 

H. A. Faber, Chairman, Joint Editorial Board 


Water Resources Division—9:30 A.M.—June 3, 1949 
Effects of Impoundages on Water Supply Quality in the Tennessee Valley................. 

F. W. Kittrell and F. W. Thomas 
Open Forum—Effect of Land Use on Siltation of Reservoirs.......... Led by H. E. Hudson, 
C. B. Brown, H. B. Shaw and J. S. Longwell 


‘ 


Committee on Water Works Practice—9:30 A.M.—June 3, 1949 


Proposed Standards for Deep Well Turbine Pumps.................eeeceeee. P. H. Brown 


L. E. Ordelheide 
Open Discussion—W ater Works Practice Committee 


This Monthi Cover 


California’s calamitous water shortage has its citizens avidly eyeing every- 
thing wet, if not damp. Whether this was in his mind when George de 
Gennaro of the Los Angeles Dept. of Water & Power snapped this shot for 
the department’s magazine, /nfake, we aren't quite sure, but even sans thirst 
we must agree that water can be beautiful. Yosemite's “big drop,” inci- 
dentally, totals some 2,526 ft., including upper and lower falls and the inter- 
mediate cascades and rapids. And if that water is to go into California’s 
bucket, we ask only that they impail it below the point pictured. After all 
where could theyreven iy an aerator like that ? 
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Papers Scheduled at 1949 Section Meetings 


HERE follows a summary listing of papers scheduled for presentation at 1949 
Section Meetings. The dates of the Section Meetings from 1945 to 1949 
and locations for 1949 are given on page 1150. Section officers who were elected 
at meetings held. during 1949 are listed on page iv of this issue. The programs 
are listed alphabetically by Sections, without regard to date of presentation. 


Alabama-Mississippi Section—October 19-21, 1949 


Trials and Tribulations of a Small-Town Water Works Operator............. Tip H. Allen 
The Relationship Between the State Board of Health and Public Water Supplies..A. N. Beck 
Filtration Plant Problems and Chemical Removal of Manganese Deposits From Filters...... 
C. W. White 

Distribution System Operation and W. Victor Weir 
Selection and Maintenance of Water Meters.............cccccececccsccecvecess Jens Duus 


Financing Water Works Construction...............ce.seeeeeeee+ee---gdney J. Mohr Jr. 


Arizona Section—April 1-3, 1949 


Removal of Fimorides From Water George Swem 

Experiences of a Sewage Operator in Public Relations..............+..+.--- W. H. Wisely 
Horizontal and Vertical Pumps and Their Applications..............000ee08 T. R. Mackay 
Prescott Water Supply.....................+.+...---Stuart Henderson and Cecil Overstreet 


Panel Discussion—Cost Engineering...............c0sccccscceees Led by John C. Luthin 
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Arizona Section—November 11-13, 1949 


Centrifugal Pumps—Application and New Development................... H. A. Mylander 
The Reclamation of Water From Sewage and Industrial Wastes in Los Angeles County..... 
Russell G. Ludwig and Harvey Ludwig 

Panel Discussion—Financing Water and Sewer Main Extensions....Led by W. Victor Weir, 
Richard Bennett and Clyde Mathews 

Industrial Wastes Treated by One-Man Triple Play.....................00e/ A. W. Tesmer 
Erection of an Elevated Water Sphere... 4 Motion Picture 
Report of Committee on Operators Schools and Certification............... John A. Carollo 


Panel Discussion—Distribution System Consumer Complaints....Led by Jack J. Hinman Jr., 
John Luthin and Dale Cox 


Chemical Limits in Drinking Water Standards.................00ceeeeee Lester M. Louden 
Water Pollution Control Under Public Law 845... .................ccccesces R. F. Poston 
Water Connectors... ... Leland Glidden 
Roundup Of Asternoon's Program... Led by George W. Marx 


California Section—October 25-28, 1949 


Trenching and Backfill Requirements of Governmental Agencies........... Harmer E. Davis 
Panel Discussion—Problems of Cooling-Water Supply and Disposal : 
Panel Discussion—Per Cent Accounted-for Water.............. Led by Leslie A. Hosegood 
Questionnaire Summary of Experience of a Number of Water Works...... O. A. Gierlich 
Experience of Long Beach in Accounting for Water.................... C. Kenyon Wells 
Water Waste Surveys as a Means of Reducing Unaccounted for Water........ E. D. Case 
State Water Plan—Requirements for All Beneficial Uses................. William L. Berry 
The Peactical Aspects of Water Hammer... Alexander C. Rener 
New Developments in Wells for Supply and Recharge....................0005- C. E. Jacob 
Panel Discussion—Small Water Works Operation Problems........ Led by R. W. Adcock, 
Harold R. Hushbeck, Loy E. Cook, James A. Wyatt and Arthur W. Holsworth 
Cation Exchangers for Municipal Water Softening......... Lee Streicher and A. E. Bowers 
Maintenance of Free Residual Chlorine Throughout a Distribution System: 
Treatment of Water Containing Radioactive Wastes...................eee0- Ray L. Derby 
Discussion and Demonstration of Radioactivity Protection Devices........ Fred R. Ingram 
Operating Characteristics of Upflow Clarifiers.................ceecceeecoees Jack W. Pratt 
Modern Analytical Methods: 
Newer Chemical and Colorimetric J. J. Connors 
Possibilities of New Bacteriological Techniques...................4. Harry G. Neumann 
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Purchasing and Procurement of Materials..............ccccccccccesceess H. R. LaFortune 


Development of Punch Card Accounting in the Long Beach Water Department..... Joe Kerr 
Raw-Water Purchase Agreements With the United States Bureau of Reclamation.......... 
Richard L. Boke 

Panel Discussion—Uniform Rules and 
R. C. Kennedy, W. C. Welmon and John C. Luthin 

Water Well Redevelopment by Explosives..................ccecceeeees Robert M. Ebaugh 
Sea Water as a Source of Fresh Water Supply................cceecceees Everett D. Howe 

Panel Discussion—Problems of Long Transmission Lines..............ceeeeeeccceecceees 


Carl A. Lauenstein and J. W. Trahern 


Canadian Section—April 25-27, 1949 


Guided Discussion—Financing of Water Works Systems................ Led by W. Storrie 
The Use for Public Relations in Canadian Water Works Practice........... Norma Nelson 
The Value of Laboratory Examinations in the Control of Water Treatment...F. W. Gilcreas 
Guided Discussion—Standardization of Corporation Cocks and Service Lines.............. 
Led by R. H. Martindale 

Guided Discussion—Meeting Peak Demands in Water Supply.......... Led by W. D. Hurst 
Water Consumption in Canadian H. R. Hooper 
Guided Discussion—Salaries and Working Conditions for Water Works Personnel......... 
Led by J. W. Peart 

Guided Discussion—Miscellaneous Water Works Problems............ Led by G. H. Baker 


Chesapeake Section—November 2-4, 1949 


Quality Characteristics of Water Supplies in Middle Atlantic States Poke wae S. K. Love 
Plant Shutdowns for Repairs and D. M. Watt 
Biological Problems of Middle and Old Age Reservoirs.................00005 Charles Renn 
Expansion of Elkton, Md., Water Supply System..................2:e0eee: R. T. Regester 
Lazaretta-Fort McHenry-Fairfield Subaqueous Water Main.............. J. S. Strohmeyer 
Anthrafilt Filtering Media Through Two Decades.................0+0000 G. M. Hitchcock 
Obtaining Technical Services for Small Communities..................00ceeee T. M. Niles 
Occupational Health Hazards in Water Works Systems....W. H. Cary Jr. and P. J. Valaer 
Procedure for Organizing Sanitary Districts.................scscccesesses Alvin Pasarew 
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Panel Discussion—-Looking at a Distribution System................... Led by D. V. Auld 


system Design Practices and R. L. Orndorft 
Apoucetion of Mavs to System Planning. J. B. Allien 
Operations to Increase Efficiency of Existing Systems..................... J. R. Mitchell 
Panel Discussion—Benefits of Short-Course School for Management and Plant Operators... . 
Led by J. C. Geyer 

Status of Short-Course School for Chesapeake Section Water Works Operators......... 


C. A. Hechmer 
Importance of Participation by Municipal and Private Officials and Operators. .I. M. Glace 
Future Short-Course School Activities in Relation to State Health Departments. .G. L. Hall 
Reflections and Comments on Short-Course eed A. H. Cline 


Cuban Section—December 1-3, 1949 


Program not available. 


Florida Section—November 14-16, 1949 


Of Welcome... Mayor William S. Beardall and J. T. Branham 
: The Fundamental Water Problem in Florida..................20000eeeeeeed \. G. Matthews 
Salt Water Intrusion in Florida, Past and Present................-...e0000: Nevin D. Hoy 
The Financing of Water Improvements in Florida.................. Townsend Wainwright 
Electric Motors and Controls for Use in Water Works Systems.............. O. L. Cantrall 
The Present Status of Public Water Supplies in Florida................... J. S. Telfair Jr. 
Distribution System Operation and Maintenance...............-ccccccccsecsccccceseccecs 


L. H. Lutz, D. W. Jones and H. L. Berkstresser 


Illinois Section 


No regular meeting scheduled. 


Indiana Section—April 20-22, 1949 


0 See George Fassnacht, T. R. Davis, D. P. Morse and G. V. Savage 
H. J. Draves, Jack Gordon and Everitt Robbins 

D. P. Backmeyer, L. G. Hall and H. B. Steeg 


Preliminary Studies on a Method for Determining Aquifer Permeability by Electric Log- 
W. G. Keck 


: 
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Iowa Section—October 6-7, 1949 


Panel Discussion—Meter Practices and Repairs................... Led by Karl G. Myrberg 
and Wilbur Bjork 

Panel Discussion—Benefited Water Districts Outside the City....... ..Led by Dale Maffitt, 
Joe J. Hail, Walter W. Molis and John Pray 

Developments in Medical Aspects of Water Treatment................... Ralph H. Heeren 
Fire Insurance Rates and Their Relation to Water Supply.............. Harry J. Corcoran 
Water Treatment as Practiced Jack J. Hinman Jr. 


Kansas Section—April 21-22, 1949 


Hetchinson Water System... .....5..cccccccvccecse D. G. McCammant and Ivan W. Jones 
The Water Pollution Control Program of the U.S. Public Health Service...... Glen Hopkins 
Panel Discussion—Water Rate Changes.............. Morris B. Willis and Lloyd B. Smith 
Panel Discussion—Water Main Extension Policies....E. J. Allison and Charles P. Lightner 
Geologic Methods of Prospecting for Ground O. S. Fent 
Practical Experiences in Water Main Cleaning.............ccccccccsccees Robert Mounsey 


Blowing Accuracy Into a Water Meter. 


Kentucky-Tennessee Section—October 31-November 2, 1949 


Experiences of an Operator in Public Relations.....................0020000- W. H. Wisely 
What the A.W.W.A. Can Do for Operators and Superintendents of Small Systems......... 


W. Victor Weir 
Investigations on Radioactive Waste Disposal in Relation to Water and Sewage Treatment. . 
O. R. Placak 


Panel Discussion—Financing Water and Sewerage Improvements : 


What to Expect From Your Consulting Engineer....................0205- L. H. Clouser 
Occurrence of Ground Water in Kentucky and Tennessee. ..........ccccccseccecesscsesees 


Dan K. Hamilton and H. B. Burwell 
Panel Discussion—Changes in Water Rate Structures to Keep Pace With Increasing Pro- 
duction Costs: 


Effect of Consumer Meters on Consumption and Revenue................45- R. T. Hosmon 
Operating Problems of Small Plants and Systems—Question and Answer Session.......... 


Led by J. Wiley Finney Jr., 

W. H. Lovejoy, W. H. Johnson, Earl Mitchell, J. W. Lovell and T. C. Ragsdale 
Continuous Pian of Leak Surveys and Detection... ...0.05.ccsscesccdesevens Elwood Farra 
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Michigan Section—September 28-30, 1949 


What You Should Know About Water Revenue Bonds...................- Harvey Kenney 
Recent Developments in Chlorine Dioxide Chemistry and Control.......... Royden N. Aston 
Liquid Alum—Preparation, Cost, Handling and Control....................5. L. I. Birdsall 
What the State Health Department Expects of the Licensed Water Plant Operator......... 
John M. Hepler 

Chlorine Demand Constants of Detroit’s Water Supply............. D. Feben and M. Taras 
Preliminary Studies on the Relationship Between Chlorine Demand Constants and Specific 


Ontonagon Solves Its Water Supply Problem With an Infiltration Gallery. .George W. Francis 
Methods for Making Water Service Extensions Beyond Corporate Limits: 


: Locating Ground Water by Electrical Resistivity Surveys................... William Keck 
Experiences in Assisting Municipalities to Solve Ground Water Problems... Norman Billings 
: Hazards to Public Water Supplies From the Disposal of Industrial Wastes : 


’ Interesting Results and Observations in the Change From Quarterly to Monthly Billing for 

The Value of Standards to the Water Works Industry..................... Harry E. Jordan 
Round Table Discussion—Critical Examination of the Tentative Minimum Standards of 


Minnesota Section—September 8-9, 1949 


A. B. Rosenfield, Roberta Huston, H. R. Shipman and F. L. Woodward 


A. E. Griffin 
Panel Discussion—Some New Developments......................- Led by E. R. Mathews 
Panel Discussion—Problems of the Small Water Works.............. Led by U. J. Seibert 
Gna Accounting Procedures... 
Synthetic Detergents and Municipal Water Softening..................... Kenneth V. Hill 
Radioactivity—A New Criterion of Water Quality.....................0/ Arthur E. Gorman 
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Missouri Section—September 25-27, 1949 


Debate—Shall a Public Water Supply Be Metered or Not Metered: 
eee E. E. Easterday and A. W. Clarkson 
Essentials of Public Fire Protection in Small Communities...................M. L. Parker 


Effect of Well Pump Bearing Lubricants on Bacteriological Quality of Water Supplies..... 
L. E. Ordelheide 
Gf Ground Water Fred H. Klaer Jr. 
Uniformity of Ground Absorption and Storage of Surface Water Underground........... 
Harry C. Bolon 


Pending Stream Pollution Legislation in Missouri...............2-02-eeceeees W. Q. Kehr 
Debate—Elevated Water Storage Versus Ground Storage and Pumps: 

F. E. Dolson and William E. Hansen 

Vance C. Lischer and Raymond Bishop 
Study of Water Rates Structure, Series No. Z..........6<cccccccsecccecess Melvin P. Hatcher 
American Water Works Association Affairs. .........ccccccccccccccccscvccces A. P. Black 


Montana Section—April 8-9, 1949 


Water in Princigle and Practice... Harry A. Faber 
Nuclear Fission Products and Public Water Supply.................. Claiborne W. Brinck 


Water Main Extensions and Financing—Discussion...................24- W. Victor Weir 


Nebraska Section—April 21-22, 1949 


Municipal Liability for Water Main Breaks..................cceeeeeeeee Thomas M. Davies 


Report on Second Annual Water Works Conference....Roy M. Green and Niles H. Barnard 


New England Section 


No regular meeting scheduled. 


New Jersey Section—November 17-19, 1949 


Panel Discussion—Water Works Problems and Procedures Followed During the High 
George M. Haskew, J. Arthur Carr, Frank Knapp, Charles G. Bourgin 

and George Shanklin 
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Report of New Jersey Section, Water Supply Committee.................. Charles J. Alfke 
Symposium—Interpretation of the United States Public Health Service Standards With 
Particular Reference to Bacterial Quality.................... Led by George Norcom, 
Joseph A. McCarthy, Charles H. Young and Bernard Kaplan 

in the Water Works Tndustry. Harry E. Jordan 
Panel Discussion—Small Plant Operation...................0.e0000 Led by Ivan M. Glace, 
Martin E. Flentje, A. J. Greco, J. J. Knapp Jr., N. S. Butera and E. Feldman 

Future Planning for Water Department From the Water Commissioner’s Standpoint........ 
William Fairhurst 

Application of Telemetering to the Water Distribution System............ Adolph Damiano 
Superintendents’ Breakfast and Round Table Discussion............ Led by Walter Spencer 


Air Conditioning (Water Department Rules and Regulations ) 

. New A.W.W.A. Pipe Laying Specifications 

. Welding as a Tool for Maintenance in the Water Department 

. Disinfecting or Sterilization of New Water Mains 

. Increasing Percentage of Accounted-for Water by Using Meters Having Greater 
Sensitivity to Low Flows in Small Domestic Installations 

. Improving Water Department Emergency Procedures by Pre-analysis 

. Cathodic Protection 


NS 


New York Section—April 28-29, 1949 


The Cold War Effect on Water Works Construction..................... Harry E. Jordan 
Revision of Water Rates in the Light of Present Day Costs............ Maurice R. Scharff 
Water Rates Under Present Operating Conditions.....................4. John H. Burwell 
Public interest in. Water Rate Increases... John H. Murdoch Jr. 
A Simplified Bookkeeping System for Small Water Companies.............. George J. Natt 
Panel Discussion—Water Main Extension Policies................ Led by Allan H. Rogers, 
Lewis B. Smith, Harry B. Miles, John L. Farley Jr. and Alfred M. Roberts 

Water Works Round Table Conference... Led by S. P. Carman 


New York Section—September 6—7, 1949 


The Public Service Commission in Relation to Water Supply Rates and Practices.......... 
Glen R. Bedenkapp 

Water Pollution Control Program of New York State..................00. Earl Devendorf 
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North Carolina Section—-November 7-9, 1949 


This Business of Water Supply and Sewage Disposal—Today and Tomorrow. . Linn H. Enslow 
eS ee Led by Stanford E. Harris 

J. W. Setzer 

Meter Testing, Maintenance and Repairs... J. E. Moses 

Testing, Cleaning and Disinfection of Wells.......................05- W. S. McKimmen 
William Piatt Jr. 
C. E. Perkins 
Contamination of Water With Radioactive Substances..................: Arthur E. Gorman 
Industrial Use of Streams—A Second Look.................0cceeeeeeeees L. L. Hedgepeth 
Federal Government's Activities in Stream Pollution Abatement........... Lewis A. Young 


Ohio Section—November 3-4, 1949 
Essentials of a Good Small Water Works...............c.ccccceees Carleton S. Finkbeiner 


Panel Discussion—Lapses in Water Quality.....................05- Led by H. P. Cowgill, 
D. P. Griffin, W. R. Wagoner and W. E. Spies 

Radioactive Disposal Problems as Related to Water Supply................. Lloyd R. Setter 
Panel Discussion—Increasing Efficiency of Meter Reading............ Led by W. R. LaDue, 
J. P. Reinheimer and E. E. Smith 

Surplus Water Sales—A Statement of Policy........ John Peurifoy 
Emergency Communication Between Office and Field...................4. Leslie P. Sharpe 
Cleaning or Replacement of Filter Sand and Gravel...................00.- R. W. Campbell 
Versenate Method vs. Other Methods of Determining Hardness TE. C. O. Hostettler 
Panel Discussion—Financing Main Led by Philip Bu-gess, 
E. E. Hagerman and Paul D. Cook 

Progress on Pollution Problems Under Ohio River Compact............ Kenneth S. Watson 
The Value of Standards to the Water Works Industry.................... Harry E. Jordan 


Panel Discussion—Breakpoint Chlorination and Tastes and Odors....Led by L. A. Marshall, 

E. B. Evans and Paul Laux 
Emergency Connections—Intercity and A. V. Agnew 
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Design Features of the Nottingham Harry H. Moseley 


Pacific Northwest Section—May 12-14, 1949 


Discusssions—1948 Flood Damage to Water Systems in the Pacific Northwest: 
Water Resources Investigations of the U.S. Geological Survey in the Pacific Northwest..... 
F. M. Veatch 
Deep Well and Related Problems... . Marius Anderson 
Round Table Discussion—Operators’ Problems : 
Water Cilormation in Principle and Harry A. Faber 
Jack Prost and the Water System it 1999. . Fred D. Jones 
Prestressed Circular Concrete Reservoirs.................ccceeeeeeees H. Loren Thompson 
Effect of the Use of Water Works Income for General Municipal Purposes............... 
W. Chester Morse 


Lee F. Chaney 


Pennsylvania Section—September 14-16, 1949 


What the Clean-Streams Program Will Mean to Pennsylvania Water Works...H. EF. Moses 
Panel Discussion—Service Materials and Service Main Construction.................0e06: 


Led by Charles P. Abraham, 
Edwin C. Goehring, C. H. Davis, G. V. Gustafson and John D. Johnson 


The Status of Water Fluoridation in 1999. Harry A. Faber 
Panel Discussion—Policies Concerning Metering, Service Main Extensions and Shut- 
Walter H. Bottelsen and Carl I. Kear 

Development of the New Water Supply for the City of Chester............ Francis S. Friel 


Plans for Dayton's New Water Plant 

: 
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Panel Discussion—Security Programs for Water Works Personnel..Led by W. H. Markus, 
K. A. Glenz, Thomas R. Lathrop, F. B. Marsh and George W. Naylor 


Recent Developments in the Chlorine Dioxide Process..................4+ Royden N. Aston 
Discussion—Moedicinal Tastes and R. B. Adams 
Disewssion—Algal Tastes ated B. French Johnson 


Panel Discussion—Factors Affecting Coagulation and Flocculation...Led by Fred E. Stuart, 
Richard W. Ockershausen and Harry E. Holloway 


Delaware River Basin Tri-State Water Project.........cccccccccccccecees James H. Allen 
Prelamimary Ononation ot Elwood L. Bean 


Rocky Mountain Section—September 21-23, 1949 


American Water Works Association Affairs. ........ccscssccececiocesesesvices A. P. Black 
Legal Aspects of Transmountain Diversion as Related to Municipal Use.. Jean S. Breitenstein 
Utdity Operations amd Harry Galligan 
Diversion of Water Funds to Other City Uses. .............cccccccccccccccses D. D. Gross 
Collection and Distribution of Water....... J. Orville Jones 


Thomas J. Eaton 


Jack Davis, J. O. Brown, Jim Warner, Ralph Tracy, 
H. L. McLaughlin and A. D. Mars Jr. 


Design and Operation of Small Water Works, Including Filter Design Rates.............. 
John M. Hunter, Maynard Graham, L. C. Osborn, Al Ryan, 

Damon Runyan and O. J. Ripple 


Availability of Radio for Water Works Operation....................++. J. M. Wissenbach 


Southeastern Section—December 5-7, 1949 


Mayor J. W. Smith 
T. A. Jones 


Water Works to Public. Francis B. McDowell 
T. E. P. Woodward 


Construction and Costs of Water Works Improvements in Southeast........... Lowell Cady 
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What A.W.W.A. Can Do for Operators of Small Systems................. W. Victor Weir 
Accounting Procedures in Water Department...................ccceeeeees E. C. Matthews 


Southwest Section—October 11-12, 1949 
The Oklahoma City Water Department : 


Water Softening and Filtration Plants. Frank S. Taylor 
Panel Discussion—Stream Pollution.......... Led by W. H. Sindt 


Recent Research on Transmission of Poliomyelitis.................0....00e000- 
Panel Discussion—Wells and A.W.W.A. Specifications : 
Panel Discussion—Use of Radio for Water Departments......... Led by M. B. Cunningham 
Selection and Maintenance of FM Equipment...................00cee0eees Grant Landon 
Panel Discussion—Water Distribution System Problems............... Led by J. R. Pierce 
Latest Methods of Chlorination and Testing.................c.ccccececes N. S. Chamberlin 
Instruments and Controls for the Small Filter Plant..................... Everett M. Jones 
L. A. Jackson and G. O. Summers 
Panel Discussion—Public Relations, Wages and Bonds................. Led by James Flint 


Discvssion 
q : 
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Virginia Section—October 24-25, 1949 


Asds in Laying Pipe by Mechanical, James G. Carns 
What Standards Mean to the Water Works Industry..................... Harry E. Jordan 
Moving Picture Symposium: 
Applying A.W.W.A. Water Well Standards..................cceccceccees Paul Schweitzer 
Water Supply for Fire Protection in Growing Municipalities.............. Kenneth J. Carl 
Panel Discussion—Policies of Providing Water Service Beyond Corporation Limits of Towns 


H. E. Lordley, X. D. Murden, R. D. Wright and R. L. Morrison 


West Virginia Section—September 22-23, 1949 


The A.W.W.A. Helps the Water Works Industry.....................005 W. Victor Weir 

New Water Rules and Regulations of the West Virginia Public Service Commission....... 


Earle Morris 

Licensing and Training of Water Plant Operators in West Virginia—Round Table Discus- 
i H. K. Gidley, H. W. Speiden, Perkins Boynton, 
Lawrence Haynes and A. R. Todd 


Wisconsin Section—October 11-13, 1949 


Discussion of Specifications for the Installation of Cast-Iron Water Mains................ 

Joseph P. Schwada and Eugene J. Voelker 
Electron Microscope and Its Possibilities in Control of Water Treatment....John R. Baylis 
Development of Water Works Pumping Equipment................... Grant M. Hinkamp 
Quantitative Determination of Ground Water in Wisconsin...............++ W. J. Drescher 


Panel Discussion—Ground Water..E. F. Bean, H. E. Wirth, Joe Egerer and Morris O. Nelson 


Fire Protection Service Charges................. Preston A. Reynolds and George K. Hood 
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Section Membership at Time of, and Total Attendance at, 
Section Meetings—1945-1949 


— 


1947 1948 | 1949 


1945 1946 
Mem- |Attend-] Mem- |Attend-| Mem- |Attend-- Mem- Attend Mem- | Attend 
bership| ance |bership| ance |bership| ance bership, ance jbership| ance 
Alabama-Mississippi...| * ° ° ° 52 87 | 137 | 116 | 164 | 140 
Arizonal|............ * * | * | | 26 | 134] 41 | 159 | 69 | 181 
California|]........... 663 | 503 | 684 | 857 | 726 | § | 770 |1133 | 826 | 831 
| 600 | 404 | 730 | 459 | 732 | 485 | 574 
ees eee 38 t 36 | 26 36 116 36 75 57 
Florida..............] 134 | 120° | 149 | 142 | 165 | 116 | 490 | 103 | 216 | 174 
Pour States. ......... 336 | 202 | 343 | 172 | 350 | 180 | 343 | 191% # | # 
253 t 362 | 318 | 402 | 321 | 450 t 
ee er eee 206 | 386 | 203 | 226 | 206 | 224 | 201 | 242 | 207 | 266 
67 | 106 93 | 115 | 95 | 157 102 | 138 
55 107 93 132 110 | 118 113 168 
Kentucky-Tennessee ..| 129 tT 131 98 | 132 | 133 | 138 | 206 196 | 153 
eee 150 | 152 | 181 | 230 | 199 | 222 | 232 | 248 | 254 | 211 
pS ee | 120 | 146 | 120 | 179 | 161 | 206 | 172 | 322 182 | 169 
154 t 150 88 | 154 76 157 62 
Missouri Valley....... | 294 | 166 | 254 § a # a # = # 
| re ee 57 43 59 78 61 69 63 | 108 61 94 
. ° 35 Tt 41 Tt 54 18 
New England........| 161 t 170 57 | 172 172 187 
New Jersey||......... | 291 91 | 305 | 250 | 309 | 217 | 320 | 208 | 339 | 218 
New Voici... ....... | 526 | 332 | 575 | 126 | 627 | 230 | 644 | 200 | 643 | 250 ; 
North Carolina....... | 156 | 272 | 162 | 237 | 169 | 212 | 174 | 238 171 | 226 
ne ee ae | 267 t 332 t 336 | 251 | 364 | 258 | 380 | 308 
Pacific Northwest... .. | 228 4 267 | 234 | 267 | 234 | 264 | 260 277 | 267 
Rocky Mountain...... | 94 | 90 | 103 84 | 117 92 | 135 74 147 86 
Southeastern. ........| 231 t 238 | 179 | 151 | 136 | 149 | 154 152 ; 
Southwest. .......... | 359 .| 211 | 434 | 430 557 | 428 | 558 | 545 | 659 | 618 
Virginia..... .+seeee] 122 | 175 | 125 | 219 | 146 | 201 | 154 | 224 167 | 228 
West Virginia........| 76 T 80 | 131 | 82 | 120 88 | 172 87 | 123 
Western Pennsylvania.| 152 | 155 | 159 | 115 | 157 | 132 | 159 | 191**| # = 
Wisconsin...........| 129 255 133 272 138 | 302 146 | 239 143 301 
* Section not then organized. 


t No record of attendance. 
t No regular meeting scheduled. Membership given as of dates of conferences for 1946- 
1949, and as of June 30, 1945. 
§ Regular meeting cancelled. Business meeting held at annual conference. 
|| Only one meeting recorded here. 
# Section discontinued. 
** Joint meeting, to form Chesapeake and Pennsylvania Sections. 
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Subject Index 
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Accidents; see also Insurance; Safety meas- 
ures 
causes of, 398 
Long Beach, Calif., rules for prevention 
of, 668 
Accounting; see also Billing; Bookkeeping 
cost; methods of, at Santa Cruz, Calif., 500 
Acid cleaning; removal of well screen in- 
crustations by, 74 
Activated carbon; see Carbon 
Activated silica sols; characteristics of, 551 
Administration; city manager; operation of 
water department under, 751 
nonpartisan; Wisconsin Public Service 
Commission recommendations on, 691 
water works; committee report on, 277 
types of, in Pennsylvania, 36 
Aeration; control of nitrogen trichloride 
odor with, 444 
intensive method of, 417 
Air conditioning ; committee report on regu- 
lation of, 715 
conservation devices for, 438 
regulations on water used for, 721, 1002 
water demand; see Demand 
Alabama; tastes and odors caused by TVA 
impoundage in, 788 
water quality control in, 883 
Albany, N.Y.; service interruption due to 
broken valve at, 631 
Algae; see also Aquatic organisms 
chlorination to remove tastes and odors 
due to, 340, 343 
varieties of (cover story), 707 
Alkalinity; carbonate; chemical indicator 
for, 527 
effect of impoundage on, 788 
floc formation affected by, 175, 551 
Alum: tests on flocculation with, 175 
Amendments; A.W.W.A. by-laws; text of, 
450, 1112 
A.W.W.A. constitution; text of, 1112 
American Water Works Association; audit 
of funds for 1948; report of, 257 
awards: George Warren Fuller; condi- 
tions of, 284 
section; A.W.W.A. policy on, 770 
by-laws; amendments to, 450, 1112 
committee reports and activities; fluorida- 
tion policy, 575 


A.W.W.A.; committee reports and activi- 
ties (contd.) ; section award policy, 770 
water main extension policy, 729 
water use in air conditioning, 715 
water works administration, 277 
water works practice, 270 
constitution; amendment to, 1112 
manual; tentative; cation exchanger test 
procedures, 451 
pension system for staff employees of, 263 
publications report, 279 
recommended practice; tentative; for in- 
specting, repairing and repainting ele- 
vated steel water storage tanks, stand- 
pipes and reservoirs; revision of, 1046 
recommended procedure; tentative; for 
fluoridation of public water supplies, 
577 
specifications ; standard; for elevated steel 
water tanks, standpipes and _ reser- 
voirs, 357 
tentative; for cold-water meters—cur- 
rent type, propeller driven, 761 
for filtering material, 289 
for installation of cast-iron water 
mains, 1079 
for reinforced concrete water pipe— 
steel cylinder type, prestressed, 
1113 
Ammonium; quaternary; cation exchanger 
disinfection with, 935 
Anion exchangers; dissolved solids removed 
by, 858 
Aquatic organisms; see also Algae 
effect of siltation on, 792 
Aquifers; sce Ground water; Recharge 
Arizona; claims of, on Colorado R. water, 25 
Artesian wells; see Ground water; Wells 
Artificial recharge; methods of, 208, 515 
Asbestos-cement pipe; use of, in corrosive 
soil at Winnipeg, Man., 430 
Atomic energy; water works profession af- 
fected by, 1053 
Atomic Energy Commission; activities of, 
in relation to radioactive wastes, 1057 
Audit of Association funds; report of, 257 
Automatic equipment; see Control equipment 
Awards; see American Water Works As- 
sociation 
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Back siphonage; effect of, on control of 
public water supply quality, 874 
Backfilling ; recommendations on, for cast- 
iron main installations, 1076 
Backwashing; well development by, 65 
Bacteria; age and storage temperature effect 
on, in water samples, 948 
chlorine dioxide effectiveness against, 537 
decrease of, due to impoundage, 783 
lactose-sulfanilamide medium for reduc- 
tion of false positive presumptive tests 
of, 308 
removal of, by diatomite filters, 804 
reproduction of, in cation exchange layers, 
933, 942 
silver ion effectiveness against, 1027 
Bactericides; see Chlorination; Disinfection 
Base exchangers; see Cation exchangers 
Billing; bimonthly; Los Angeles experience 
with, 128 
consumer complaints on, 250 
Bonds; see also Financing 
municipal financing with, in Texas, 407 
prospectus for sale of, 110 
revenue; Indiana Public Service Commis- 
sion regulations on, 504 
selection of, for development financing, 
109 
Texas legislation on, prohibiting diversion 
of funds, 991 
trend in interest rates on, 107 
Bookkeeping; see also Accounting; Billing 
simplified system of, for small water com- 
panies, 479 
Bowling Green, Mo.; operation of treatment 
plant at, 624 
Brantford, Ont.; control of nitrogen tri- 
chloride odor at, 441 
Brass; use of, for well screens, 71 
Brine wastes; softening plant; methods for 
disposal of, in various states, 829 
British Waterworks Association; address by 
past president of, 797 
Bronze; use of, for well screens, 71 
By-laws; A.W.W.A.; amendments to, 450, 
1112 


Cc 


Calcining; see Lime 
Calcium chloride; tests on flocculation with, 
171 
California; claims of, on Colorado R. water, 
26 
Pure Water Law; exemption of irrigation 
districts from, 775 
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California (contd.); role of health depart- 
ment of, in water quality control, 134 
Water Limitation Act of, 24 
Yosemite Falls (cover story), 1136 
California Division of Industrial Safety; ex- 
cerpts from Trench Construction Safety 
Orders of, 661 
California Section, A.W.W.A.; water supply 
standards of, 1 
Canada; increased water consumption in, 559 
labor relations in, 89 
membership of, on international pollution 
control commission, 21 
Capacity charge; see Charges 
Capacity-watershed ratio; relation of, to 
siltation rate, 915, 917 
Carbon; activated; nitrogen trichloride odor 
control with, 444 
taste and odor control with, at Whiting, 
Ind., 1041 
Carbon dioxide ; aeration for removal of, 420 
commercial; use of, in lime softening, 159 
sodium silicate treated with, 552 \ 
Carbonate alkalinity ; chemical indicator for, 
527 
Carbonated-beverage industry; processing of 
water for, 860 
Caries; dental; effect of fluoridation on, 
575, 1061 
Cases; court; see Litigation 
Cathodic protection; correlating committee 
bulletins; joint systems, 852 
notification procedures, 845 
design of installations for, 411, 415 
stray currents from installations for, 846 
Cation exchangers; see also Softening; 
Zeolites 
disinfection of, 933 
dissolved solids removed by, 858 
manual of test procedures for, 451 
Cement; use of, as jointing material, 653, 
1075 
Certification; see also Licensing 
basic principles of, 115 
suggested provisions for law on, 120 
Champaign-Urbana, IIl.; regulation of air- 
conditioning use at, 722 
Charges; see also Rates 
fire protection; basis for, 33, 964 
computation of, 219 
present practice on, 965 
Wisconsin policy on, 694 
hydrant rental; size and length of mains 
as basis for, 982 
service; theory of, 30, 210, 966 
sewerage; Seattle, Wash., adoption of, 995 
Charlotte, N.C.; ice cracking due to fluori- 
dation at, 1069 
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Chattanooga, Tenn.; effect of impoundage 
on water quality at, 783 
Chicago; supply problems of, 708 
Chicago South District Filtration Plant; de- 
sign of, 599 
Chloramine; taste and odor control with, at 
Whiting, Ind., 1041 
Chlorination; see also Chlorine; Chlorine 
dioxide; Chloromelamine; Disinfection 
automatic equipment for, 9 
combined residual; taste and odor control 
by, at Whiting, Ind., 1041 
costs of, 342 
duplicate installations for, 204 
emergency methods of, 205 
free residual ; Indiana experience with, 337, 
1040 
Chlorine; see also Chlorination; Chlorine 
dioxide ; Chloromelamine 
absorption of, by wood pipe, 339 
effect of, on poliomyelitis virus, 700 
residual; Laux flash test for, 345 
Chlorine dioxide; bactericidal effect of, 537 
sporicidal effect of, 550 
taste and odor control with, at Whiting, 
Ind., 1040 
Chloromelamine; cation exchanger disinfec- 
tion with, 936 
characteristics of, 941 
City manager; water department operation 
under, 751 
Civil service employees; see Employees, pub- 
lic service 
Clarification; see Coagulation; Flocculation 
Clay; turbidity due to, 164 
Coagulation; see also Flocculation 
lime-soda sludge for, 825 
mechanism of, 165 
sodium silicate used in, 551, 613 
Coatings; protective; use of, in conjunction 
with cathodic protection, 411 
zinc for, 70 
steel pipe; inspection of, 745 
Coliform organisms; see Bacteria 
Collective bargaining; Canadian legislation 
on, 94 
Collins flow gage; use of, in deep well pump 
testing, 1017 
Color; experiments on removal of, at Mi- 
ami, Fla., 153 
organic; effect of, on floc formation, 551 
stream; effect of impoundage on, 787 
Colorado River Compact; interpretation of, 
23 
Colorimetry ; 
by, 982 
Columbus, Ohio; service interruption due to 
main break at, 628 


total-hardness determination 
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Commissions; interstate; pollution control 
by, 19 
Committee reports; see American Water 
Works Association; California Section; 
Michigan Section; Southwest Section 
Commodity charge; see Charges 
Compacts; interstate; see Interstate agree- 
ments 
Compensation; see Insurance 
Complaints; consumer; value of, to manage- 
ment, 249 
Compressed air; use of, in well development, 
65 
Concrete pipe; reinforced; specifications for, 
1113 
Cone valves; see Valves; cone 
Conservation; cooling water; devices for, 
438 
suggested compulsory regulations for, 
720 
ground water; legislation on, in various 
states, 1002 
soil; need for, in Potomac River Basin, 
794 
organization of districts for, 925 
programs for, on watersheds, 650, 916 


Constitution; A.W.W.A.; amendment to, 
1112 
Construction; see also Development; Ex- 
tensions 
Chicago; South District Filtration Plant 
at, 599 


consumer inconvenience caused by, 251 
Cornell University ; addition to filter plant 
at, 1047 
mechanical equipment for, 97 
Philadelphia; ozonation plant at, 322 
planning programs of, 496 
trench; safety measures for, 666 
Washington Aqueduct; two-story floccu- 
lation-sedimentation basin for, 837 
Consultants ; employment of, by small plants, 
618 
preliminary directory of, 567 
selection of, 80, 678 
Consumers; value of complaints by, 249 
Consumption; see also Demand 
1945 statistics on, for U.S. public supplies, 
997 
Control equipment; automatic; advantages 
and limitations of, 810 
advisability of, for small plants, 620 
multiple telemetering for, 9 
design of, for Chicago South District Fil- 
tration Plant, 604 
inspection and maintenance of, 238 
semiautomatic; value of, 817 
Cooling water; see Air conditioning; De- 
mand 
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Copperas; chlorinated; coagulation with, at 
Whiting, Ind., 1039 
Cornell University Filter Plant; mechanical 
flocculation at, 1047 
Corrosion; graphitic; cone valves affected 
by, 87 
soil; effects of, on cast-iron pipe, 430 
well screen; types and causes of, 67 
Corrosion control; see also Cathodic protec- 
tion 
insulating joints for, in steel pipelines, 61 
methods of, in well screens, 70 
Cost engineering ; principles of, 496 
Costs; see also Accounting; Bookkeeping 
analysis of, in computing rates, 32 
brine disposal wells, 834 
capital; calculation of, 183 
construction; classification of, 498 
employee equipment, 195 
extension; estimation of, 44, 185 
fluoridation; allocation of, 578 
estimate of, 1067 
labor; see Wages 
lime recovery plant, 828 
mechanical equipment, 97 
pumping; chart for computation of, 230 
radio service, 104 
radiotelephone system, 899 
treatment; comparison of, for free and 
combined residual chlorination, 342 
effect of siltation on, 793 
water service; allocation of, 966 
water works; relation of, to revenue in 
Ohio, 520 
Cotton plug filters; filter effectiveness tested 
by, 614 
Court decisions; see Litigation 
Cover story; Acoma, N.M., water hole, 589 
Algae varieties, 707 
Black, A. P. (A.W.W.A. President), 536 
Chicago South District Filtration Plant, 
410 
Floodwater detention structure, 912 
Los Angeles watershed, 34 
Orange Reservoir fish removal, 977 
Philadelphia Water Works depicted on 
dinner plate, 330 
Potomac River siltation, 776 
Saginaw-Midland, Mich., intake, 138 
Shasta Dam, Calif., 241 
Yosemite Falls, Calif., 1136 
Crop rotation; erosion control by, 920 
Cross connections; effect of, on control of 
public water supply quality, 874 
Houston program for control of, 402 
Curb boxes; nuisance claims due to acci- 
dents caused by, 911 
Customer charge; see Charges 
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Cysts; Endamoeba histolytica; effectiveness 
of silver ions against, 1027 


D 


Dalecarlia Filter Plant; two-story floccula- 
tion-sedimentation basin for, 837 
Damage; see Insurance 
Deep well pumps; see Pumps 
Deep wells; see Wells 
De-ionizing ; ion exchangers for, 858 
Delaware; diversion of surplus funds in, 
75, 986 
Demand; air conditioning; extent of, at 
Kansas City, Mo., 705 
regulation of, 715, 1002 
application of, to rate schedules, 213 
reasons for increase in, in Canada, 559 
U. S. public supplies; 1945 statistics on, 
997 
Demand charge; see Charges 
Dental caries; effect of fluoridation on, 575, 
1061 
Deposits; requirement of, from extension 
customers, 735, 741 
Depreciation; provision for, in rate structure, 
216, 962 
Des Moines, Iowa; experience with cement 
joints at, 653 
Design; water system; California standards 
for, 4 
Detergents; synthetic; types and properties 
of, 315 
Detroit; relation of water use to meter ca- 
pacity at, 214, 220 
water rates at, 973 
Detroit River; control of pollution in, 21 
Development; see also Construction; Exten- 
sions 
ground water; prospects for, in Wyoming, 
9 


water supply; need for, in Chicago area, 
7 


Saginaw-Midland (Mich.) project for, 
139 
water works; financing of, 105 

planning for, 705 

Dezincification; see Corrosion; well screen 

Diarrhea; infant; water supplies not as- 
sociated with, 882 

Diatomaceous earth filters; use of, for 
University of Florida swimming pool, 
801 

Directory of consultants: preliminary list 
for, 567 

Disease; see Diarrhea; Fluorosis ; Methemo- 
globinemia; Outbreaks; Poliomyelitis ; 

Typhoid fever 
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Disinfection; see also Chlorination ; Chlorine 
dioxide ; Chloromelamine 
cation exchanger; methods of, 933 
silver ions for, 1027 
Dissolved solids; removal of, by ion ex- 
changers, 858 
Distance-measuring wheels; use of, in field 
work, 104 
Distribution systems; see also Construction ; 
Leakage; Pipelines 
California standards for design and con- 
struction of, 6 
diagnosing defects in, 189 
emergency alternate mains for, 204 
maintenance problems of, at Winnipeg, 
Man., 429 
service interruptions due to failure in, 81, 
consumer complaints about, 252 
District of Columbia; see Potomac River 
Basin; Washington Aqueduct 
Diversion; water works funds; effect of ex- 
isting practices of, in Delaware, 75 
in Pennsylvania, 38 
in Tennessee, 869 
in various states, 983 
measures for prevention of, 525 
municipal council viewpoint on, 524 
Wisconsin regulations on, 691 
Drillers; well; licensing of, 1007, 1009 
Drills; drifter; use of, in service line instal- 
lation, 99 
Drinking water standards; see Standards 


East Bay Municipal Utility District; water- 
shed control program of, 931 

East Chicago, Ind.; pumping station failure 
at, 81, 627 

Electric power; see Power 

Electrical equipment; see Control 
ment; Equipment; Motors 

Electricity rates; theory of, applied to water 
rates, 213 

Electrification; water plant; trend toward, 
818 

Electrocatadynization; see Silver ions 

Electrolysis; salinity reduction by, 247 

Elevated tanks; see Tanks 

Elmira, N.Y.; regulation of air-conditioning 
use at, 722 

Emergencies; preparations for, in municipal 
systems, 204 

Employees; see also 
Training 

accident insurance for, 400 
A.W.W.A.; pension system for, 263 


equip- 


Labor 


relations ; 
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(contd.); California standards 
for, 8 
consumer complaints against, 251 
licensing of, 111, 624 
morale of, 196, 306 
public service; legislation on unions of, 
307 
privileges and obligations of, 95 
qualifications of, in small treatment plants, 
618 
Enamel; tooth; effect of fluorine on, 1061 
Endamoeba histolytica; effectiveness of sil- 
ver ions against cysts of, 1027 
Engineer ; responsibility of, in cast-iron main 
installation, 1071 
Equipment; sce also Control equipment 
electrical ; maintenance of, 237 
erratum, 531 
fluoridation; types of, 1067 
furnishing of, to employees, 195 
mechanical ; use of, in water works opera- 
tions, 97 
Winnipeg use of, 435 
recording; design of, for Chicago South 
Dist. Filtration Plant, 604 
standby; types of, for emergencies, 204 
Erosion; see Conservation, soil 
Escherichia coli; see Bacteria 
Ethics; water industry; principles and prac- 
tice of, 675 
Evaporation ponds; 
by, 833 
Excavation; contract specifications for, in 
cast-iron main installation, 1072 
safety measures for, 666 
Exchangers; see Cation exchangers 
Executives; water works; responsibilities of, 
679 
Expenses ; see Costs 
Extensions; see also Construction; Develop- 
ment; Financing 
calculating cost of, 185 
committee report on policies for, 729 
Indiana Public Service Commission poli- 
cies on, 978 
municipal government requests for, 981 
suggested policy on, in Tennessee, &70 
Wisconsin policies on, 695 


F 


Federal Communications Commission; util- 
ity radio regulations of, 891 
Federal government; see Government, U.S. 
Ferrous sulfate; chlorinated; coagulation 
with, at Whiting, Ind., 1039 
combination of, with lime and chlorine 
treatment, 862 


brine waste disposal 
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Filtering material; specifications for, 289 
Filters; cotton plug; filter effectiveness 
tested by, 614 
diatomaceous earth; use of, for University 
of Florida swimming pool, 801 
washing of, at Chicago South District Fil- 
tration Plant, 608 
zeolite; maintenance of, 187 
Filtration; high-rate; value of, 614 
Filtration plants; Chicago South District; 
design of, 599 


Cornell University; installation of me- 
chanical flocculator at, 1047 
Dalecarlia; two-story flocculation — sedi- 


mentation basin for, 837 
Financing; see also Bonds; Diversion; Ex- 
tensions 
main extension; factors involved in, 43, 
521 
principles and methods of, 729, 738 
municipal utilities; application of fair-re- 
turn principle to, 585, 693 
time warrants used for, by Texas cities, 
410 
water system development; methods of, 
105 
Fire; prevention of, in watershed area, 932 
Fire hydrants; see Hydrants 
Fire protection charge; see Charges 
Fire pumps; use of, as emergency pumping 
equipment, 205 
Fish; effect of siltation on, 792 
Fittings; see Pipelines; Steel pipe 
Flocculation; see also Coagulation 
mechanical; results of, at Cornell 
versity Filter Plant, 1047 
mechanism of, in turbid water clarification, 
163 
models for solving problems of, 641 
two-story basin for, at Dalecarlia Filter 
Plant, 837 
Floods; need for precautions against (cover 
story), 241 
structures for control of, 923 
Florida; University of; use of diatomite 
filters for swimming pool at, 801 
water quality control in, 886 
Flow; see also Water hammer 
ordinary algebra for analysis of, in pipe- 
line networks, 422 
erratum, 796 
stream; effect of TVA program on, 782 
Fluoridation; A.W.W.A. statement on policy 
and procedure for, 575 
comment on, 1063 
chemicals used for, 1066 
ice cracking due to, 1069 
present status of, in U.S., 1064 


Uni- 
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Fluoride; see Fluoridation; Fluorosis 

Fluorosis; fluoride concentrations resulting 
in, 1061 

Forestry; improvement of reservoir lands 
by, 650, 928 

Formaldehyde ; cation exchanger disinfection 
with, 936, 946 

Frankenmuth, Mich.; operation of treatment 
plant at, 625 

Free water; see also Diversion 

prohibition of, in Wisconsin, 694 

Frequencies; radio; assignment of, to utili- 
ties, 906 

Frequency modulation equipment; selection 
of, for utility radio systems, 893 

Friction; see Flow 

Fuller, George W.; biographical sketch of, 
286 

Fuller Award; conditions for bestowal of, 
284 

Fuller’s earth; removal of oil film with, 1040 

Funds; see Diversion; Financing; Operat- 
ing ratio 

Furnaces; calcining; use 
plants, 826 


of, in softening 


G 


Galvanic corrosion; see Corrosion; well 
screen 
Gastroenteritis; see Outbreaks 
Generator ; portable ; use of, with mechanical 
equipment, 101 
Geological Survey; see Government, U.S. 
Geology; use of, in ground water prospect- 
ing, 590 
Germicides; see Chlorination; Disinfection 
Germs; see Bacteria 
Gila River; use of, by Arizona, 25 
Government; see also Legislation 
state; sce Interstate agreements 
U.S.; Atomic Energy Commission; activi- 
ties of, in relation to radioactive 
wastes, 1057 
Federal Communications Commission; 
utility radio regulations of, 891 
Geological Survey ; ground water studies 
of, in Ohio Valley, 208 
in Wyoming, 253 
membership of, on international pollu- 
tion control commission, 21 
pollution control measures of, 40 
procurement regulations of, 78 
Public Health Service; inventory of 
U.S. water and sewage facilities 
compiled by, 997 
Soil Conservation Service; watershed 
control activity of, 914, 926 
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Government; U.S. (contd.) ; Tennessee Val- 
ley Authority; effect of river develop- 
ment program of, on water quality, 777 

Government employees; see Employees ; pub- 
lic service 

Grand Rapids, Mich.; results of fluoridation 
at, 1065 

Graphitic corrosion; cone valves affected by, 
87 

Great Britain; water industry of, 797 

Greensand; see Zeolites 

Ground water; see also Recharge; Wells 

depletion of, in Chicago area, 712 
in New Jersey, 508, 511 
effect of inadequate protection of, on con- 
trol of public water supply quality, 
874 
geologic methods in prospecting for, 590 
legislation; current developments in, 1002 
in New Jersey, 507, 515 
in Wyoming, 253 
natural recharge of, 207 
surveys on, in Ohio Valley, 208 
in Wyoming, 253 
taxes on use of, 509 


H 


Hall tube; use of, in deep well pump testing, 
1020 
Hammond, Ind.; taste and odor control at, 
1036 
Hardness; effect of impoundage on, 788 
synthetic detergents affected by, 320 
total; determination of, by direct colori- 
metric titration, 982 
Hardy Cross method; use of, in planning 
water system development, 706 
Head loss; see Flow 
Hessian Bordeaux; yse of, as carbonate 
alkalinity indicator, 527 
Horticulture; treatment of water for, 247 
Houston, Tex.; cross connection control at, 
402 
Hyamine 1622; unsuitability of, for cation 
exchanger disinfection, 935 
Hydrants; gate valves to facilitate repair 
of, 332 
painting of, 103 
prevention of freezing of, 433 
rental charges for, based on 
length of mains, 982 
Hydraulics; see Flow; Water hammer 
Hydiofluoric acid; fluoridation with, 1066 
Hydrographic conditions; relation of plank- 
ton to, 347 
Hydrology; see Ground water 
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water systems, 532 
Hydrostatic tests; procedure for, in steel 
pipelines, 746 
recommendations on, 
installations, 1075 
Hypochlorite ; disinfection of siliceous zeolite 
with, 934 


for cast-iron main 


I 


Ice; cracking of, due to fluoridation, 1069 
Illinois; reservoir siltation in, 914, 917 
Impoundage ; effect of, on water quality, 782 
Incodel; functions of, 19 
Income; see ulso Diversion; 
Rates 
methods of increasing, 516 
Incrustation; see Corrosion 
Indiana; ground water legislation in, 1002 
Indiana Public Service Commission; main 
extension policies cf, 978 
rate increase procedure of, 503 
Indianapolis, Ind.; free residual chlorination 
at, 342 
service interruption due to main break at, 
629 
trend of nuisance claims at, 910 
Industrial wastes; see Wastes 
Industrial water; see also Air conditioning 
increased use of, in Canada, 560 
processing of, for carbonated-beverage in- 
dustry, 860 
for rayon industry, 856 
Inspection; meter; prevention of water loss 
by, 222 
steel pipe; shop and field procedures for, 
742 
steel storage tank; revision of recom- 
mended practice for, 1046 
Inspectors; qualifications of, 743, 748 
Instruments; see also Equipment 
distance-measuring wheels; use of, in field 
work, 104 
leak locators; use of, 102 
mercury manometers; deep 
testing with, 1020 
Insurance; accident; utility employee cov- 
erage by, 400 
water department; nuisance claims covered 
by, 910 
types of, 907 
Interest; see also Bonds 
inclusion of, in extension cost formula, 185 
in rate computation, 216 
Interference; cathodic protection, 846 
International joint commission (U.S. and 
Canada) ; pollution control by, 21 


Financing ; 


well pump 
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Interstate agreements ; Colorado River ; con- 
troversy on, 23 
Ohio River; provisions of, 22 
pollution control by, 20 
Interstate Commision on Delaware River 
Basin; functions of, 19 
Investment; see also Financing 
justified; determination of, in main exten- 
sions, 738 
municipalities entitled to fair return on, 
585, 693 
Ion exchangers; see Anion exchangers; 
Cation exchangers; Zeolites 
Iron salts; see Ferrous sulfate 
Irrigation districts; California; exemption 
of, from Pure Water Law, 775 
Irrigation water; effect of quality of, on 
ornamental plants, 242 
use of, for domestic purposes, 771 


J 


Joint electrolysis committees; list of, 850 
Jointing materials; cement; excerpt from 
specifications on, 660 
experiences with, 653 
lead; use of, in unstable ground, 659 
recommendations on, 1074 
sulfur; use of, at Miami, Fla., 658 
Joints; insulating; protection of steel pipe- 
lines with, 61 


K 


Kansas; ground waier geology of, 590 
legislation; ground water, 1004 
surplus-fund diversion, 989 
Kansas City, Mo.; air-conditioning demand 
at, 705 
water rates at, 966 
Kenosha, Wis.; regulation of air-condition- 
ing use at, 727 
Kingston, N.Y.; tooth decay at, compared 
with Newburgh, N.Y., 1065 
Knpxville, Tenn.; effect of impoundage on 
water quality at, 783 


L 


Labor relations; see also Employees; Labor 
Unions; Wages 
Canadian experience with, 89 
ethics of, 676 
functions of legal department in, 29 
important factors in, 305 
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Labor unions; see also Labor relations 
development of, 89 
utility employees affected by legislation 
on, 307 
Lactose-sulfanilamide medium; false positive 
presumptive tests reduced by, 308 
Lake Huron; Saginaw-Midland system sup- 
plied by, 139 
Lake Michigan; pollution of, 1038 
proposed use of, to replace ground water 
supplies, 713 
Land capabilities; classification of, 919 
Laux flash test; residual chlorine determined 
by, 345 
Law; sec Legal departments; Legislation 
Lawn sprinkling; load factor involved in, 
969 
Lawsuits; see Legal departments; Liability ; 
Litigation ' 
Lead; use of, as jointing material, 659, 1075 
Leakage; sce also Unaccounted-for water ; 
Wastage 
discovery of, through water waste sur- 
veys, 189 
locators for, 102 
underground; causes and importance of, 
225 
Ledgers; see Bookkeeping 
Legal departments; water works; operation 
of, 27 
Legislation; see also Litigation 
California; Pure Water Law; exemption 
of irrigation districts from, 775 
standards governing approval of distri- 
bution systems in, 1 
Water Limitation Act, 24 
water quality control, 133, 136 
Great Britain; trend of, 798 
labor; effect of, on government employees, 
307 
Manitoba; Labour Relations Act, 93 
New Jersey; ground water control, 508, 
515 
New York; municipal utilities entitled to 
fair return, 585 
Pennsylvania; municipal water works, 35 
pollution control, 309 
state; diversion of funds, 983 
ground water, 1002 
licensing of operators, 122 
softening sludge disposal, 823 
Texas; municipal bond issues, 409 
U.S.; see also Government, U.S. 
Boulder Canyon Project Act; relation 
of, to Colorado R. water allocation, 
24 
Ohio Basin compact authorized, 19 
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Legislation; U.S. (contd.) ; Water Pollution 
Control Act; execution of, 40 
Wyoming; ground water control, 254 
Liability; U.S. government; extent of, for 
damage due to TVA river development 
program, 779 
water works; insurance for, 907 
Licensing; need for, small 
plants, 624 
Southwest Section committee report on, 
111 
survey of state requirements on, 122 
Lime; combination of, with ferrous sulfate 
and chlorine treatment in carbonated- 
beverage industry, 862 
reclamation of, from softening wastes, 825 
Lime-soda sludge; characteristics of, 820 
methods of disposal of, in various states, 
824 
Litigation; see also Legislation; Liability 
damages caused by utility operations, 909 
fair-return principle as subject of, 585 
“lowest responsible bidder” defined in, 78 
pollution as subject of, in Pennsylvania, 
310 
Locators; leak; utilization of, 102 
Long Beach (Calif.) Water Department; 
safety rules of, 661 
Long Island, N.Y.; regulation of ground 
water use in, 1008 
Los Angeles; bimonthly billing at, 128 
experience with cement joints at, 654 
use of cone valves at, 84 
watershed of (cover story), 34 
Los Angeles Substructure Committee; traf- 
fic interference manual of, 661 
Lost water; see Unaccounted-for water 


Machines; see Equipment 
Mains; see also Distribution systems; Pipe- 
lines; Steel pipe 
cast-iron; specifications for installation of, 
1079 
discussion of, 1071 
Maintenance; distribution system: 
waste survey as aid in, 189 
Winnipeg, Man., problems of, 429 
filter, 187, 608 
gate valve, 335 
meter, 198, 201 
motor, 239, 531 
Management; see Administration 
Manganese; effect of TVA stream impound- 
age on content of, 787 
Manholes; design of, for steel mains, 53 
Manitoba; labor relations in, 94 


treatment 


water 
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Manometer; mercury; use of, in deep well 
pump testing, 1020 
Manual; tentative; A.W.W.A.; cation ex- 
changer test procedures, 451 
Maps; water system; California requirement 
for, 8 
Massachusetts: water quality control in, 877 
Materials; sce also Purchasing 
ethics in purchasing and selling of, 678, 682 
Mechanical equipment; see Equipment 
Mechanization ; advances in, 97 
Media; lactose-sulfanilamide; false positive 
presumptive tests reduced by, 308 
Medication; water supply; see Fluoridation 
Meter pits; nuisance claims due to accidents 
caused by, 911 
Meter readers; motor scooters as transpor- 
tation for, 104 
Metering; requirement of, by Wisconsin 
Public Service Commission, 694 
Meters; capacity of, as service charge base, 
211, 214 
cold-water type, propeller driven; speci- 
fications for, 761 
inspection of, to prevent registration losses, 
223 . 
maintenance and testing of, 198, 201 
selection of, 199 
water losses due to underregistration of, 
518 
Methemoglobinemia; nitrates as cause of, 
147 
Miami, Fla.; experience with cement joints 
at, 658 
improvements to Hialeah treatment plant 
at, 151 
lime recovery plant at, 827 
Michigan Section, A.W.W.A.; 
rates committee, 209 
discussion of, 953 
Microorganisms; sze also Bacteria 
drying filters to check growth of, 188 
Milwaukee, Wis.; cast-iron main-laying prac- 
tice at, 1073 
Mining; strip; litigation to prevent pollution 
by, 310 
Models; flocculation problems solved by, 641 
Motors; deep well pump; testing of, 1016 
inspection and maintenance of, 239 
erratum, 531 
pump; measuring of power output of, 231 
self-synchronizing; use of, in automatic 
control equipment, 811 
Municipal water works; see also Bonds; 
Financing; Legislation 
labor relations in, 94 
meeting emergencies in, 204 


report of 
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Municipal water works (contd.) ; purchasing 
of materials by, 78, 684 
right of, to fair return on investment, 
585, 693 
Municipalities; detrimental procurement 
regulations of, 684 
effect of city manager administration of, 
on water department operation, 751 
Pennsylvania laws on acquisition of water 
supplies by, 35 
per capita water use affected by size of, 
1001 


N 


National Board of Fire Underwriters; re- 
ports of, on service interruptions, 627 
New Jersey; ground water supplies in, 507, 

511 
legislation on, 1006 
New Jersey Water Policy and Supply Div.; 
ground water control by, 507 
New Mexico; Acoma water hole in (cover 
story), 589 
New York; ground water legislation in, 1007 
water quality control in, 879 
New York, N.Y.; regulation of air-con- 
ditioning use at, 723 
steel pipe inspection procedure at, 742 
New York State Public Service Commission ; 
rate adjustment procedures of, 587 
Newark, N.J.; ground water recharge at, 
509, 647 
use of cone valves at, 85 
Newburgh, N.Y.: results of fluoridation at, 
1065 
Niagara River; control of pollution of, 21 
Nitrate nitrogen; screening test for de- 
termination of, 150 
Nitrates; significance of, in water supplies, 
147 
Nitrogen trichloride; odor problems due to, 
441 
Nuisance claims; trend of, at Indianapolis, 
Ind., 910 


oO 


Odors; see Taste and odor control 
Ohio; ground water legislation in, 1011 
nitrates in water supplies of, 147 
surplus-fund diversion in, 983 
water works revenue and expenditure in, 
519 
Ohio River Compact; provisions of, 22 
Ohio River Valley; ground water replenish- 
ment in, 208 
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Operating ratio; increase in, in Ohio, 520 
use of, in estimating extension costs, 44 
Operators; treatment plant; see Employees ; 

Licensing; Training 
Organization; water works; see also Legis- 
lation; Municipal water works 
commission regulation of, in Pennsyl- 
vania, 39 
Ornamental plants; effect of water quality 
on, 242 
Outbreaks; correlation of, with small-plant 
operation, 621 
poliomyelitis ; supposed involvement of wa- 
ter supplies in, 696 
role of public water supplies in, 877 
Ozonation; Philadelphia installation for, 322 
Ozone; taste and odor control with, at 
Whiting, Ind., 1043 


P 


Packing; types of, for cast-iron pipe joints, 
1074 


Paducah, Ky.; tastes and odors caused by 
TVA impoundage at, 788 
Painting; see also Coatings 
steel storage tank; revision of recom- 
mended practice for, 1046 
Pennsylvania; antipollution measures in, 309 
problems of municipal water works in, 35 
utility commission regulation in, 39 
Pension system; provisions of, for A.W.W.A. 
employees, 263 
Peroxides; unsuitability of, for cation ex- 
changer disinfection, 935 
Personnel ; see Employees; Training 
pH; see Alkalinity 
Philadelphia; early water works at (cover 
story), 330 
ozonation plant at, 322 
regulation of air-conditioning use at, 727 
water rates at, 971 
Phoenix, Ariz.; regulation of air-condition- 
ing use at, 721 
Phosphate; relation of plankton population 
to, 354 
Pipe; see Pipelines; Steel Pipe 
Pipe flow; see Flow 
Pipelines; see also Distribution systems; 
Steel pipe 
ordinary algebra for flow analysis of, 422 
reinforced concrete; specifications for, 1113 
specifications for installation of, 1079 
discussion of, 1071 
underground; sources of data on, 847 
Pitometer ; use of, in water loss surveys, 225 
Pitot tube; deep well pump testing with, 
1020 
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Pitting; see Corrosion 
Plankton; relation of, to hydrographic con- 
ditions, 347 
Plants; ornamental; effect of water quality 
on, 242 
Plug valves; see Valves; cone 
Poliomyelitis; effect of disinfection proce- 
dures on virus of, 700 
supposed involvement of water supplies in, 
696 
Pollution; see also Siltation; Wastes 
effect of, on control of public water sup- 
ply quality, 874 
industrial; Whiting, Ind., taste and odor 
problems due to, 1035 
Pollution control; functions of legal depart- 
ment in, 29 
interstate agreements for, 18 
national program for, 40 
Pennsylvania legislation for, 309 
Population; effect of trends in, on water 
works planning, 705 
municipal; per capita water use affected 
by, 1001 
Potomac River Basin; effects of siltation 
in, 792 
Power; electric; consumption of, by me- 
chanical flocculator, 1051 
requirements of, for pumping plants, 229 
Practice; see Recommended practice; Water 
works practice 
Precipitation; relation of, to runoff in Vir- 
ginia, 563 
Preliminary directory of consultants, 567 
Pressure tanks; design of, for small water 
systems, 532 
Procedure ; recommended; for fluoridation of 
public supplies, 577 
Procurement; see Purchasing 
Production; water; summary of, by states, 
for 1945, 998 
Public employees; 
service 
Public Health Service; 
U.S. 
Public relations; approval of rate increases 
affected by, 580 
consumer complaints; value of, to man- 
agement, 249 
employee equipment as factor in, 197 
improvement of, by explaining purification 
problems, 341 
by reducing surface traffic interference, 
662 
Publications; A.W.W.A.; report of, 279 
Pumping costs ; chart for computation of, 230 
Pumping stations; failure of, 81, 627 
standby power units for, 205 


see Employees, public 


see Government, 
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Pumps; automatic control of, 10 
deep well; testing methods for, 1013 
measuring performance of, during opera- 

tion, 227 
selection of, by graphical methods, 235 

Purchasing; federal regulations on, 78 

municipal practices in, 684 


Q 


Quality; drinking water; control of, in Cali- 
fornia, 131 
industrial water; see Industrial water 
irrigation water; effect of, on ornamental 
plants, 242 
water; effect of, on cathodic protection 
design, 412 
on floc formation, 551 
on synthetic detergents, 319 
factors involved in control of, 874 
influence of river system development 
on, 782 
problems of, in southern Lake Michigan 
area, 1035 
relation of plankton to, 347 
Quaternary ammonium compounds; unsuit- 
ability of, for cation exchanger disin- 
fection, 935 


Radiation (atomic energy) ; physical effects 
of, 1054 
Radio; water department ; 
on, 891 
frequencies allotted for, 906 
selection of equipment for, 893 
Winnipeg, Man., experience with, 900 
wire service combined with, 103, 896 
Radioactivity; definition of terms relating 
to, 1060 
significance of, in water works practice, 
1053 
Rainfall; relation of, to runoff in Virginia, 
563 
Rates; see also Charges 
commission regulation of, 30 
in Indiana, 502 
electric; theory of, applied to water rates, 
213 
ethics of, 677 
fair-return principle as basis for, 585, 693 
Michigan Section committee report on pro- 
posed schedule for, 209 
application of, 973 
need for increases in, in Ohio, 519 
Pennsylvania municipal water works poli- 
cies on, 37 


FCC regulations 
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Rates (contd.); public relations aspects of, 
182, 580 
relation of annual cost of capital to, 183 
review of policies on, 953 
steps in schedules of, 220, 971 
Tennessee; data on, 871 
Rayon industry; processing of water for, 856 
Ready-to-serve charge; see Charges 
Recalcining ; see Lime 
Recarbonation; commercial carbon dioxide 
for, 159 
Recharge; see also Ground water 
artificial ; methods of, 208, 515 
flood control reservoirs used for, 509 
Recommended practice; tentative; for in- 
specting, repairing and repainting ele- 
vated steel water storage tanks, stand- 
pipes and reservoirs; revision of, 1046 
Recommended procedure; tentative; for 
fluoridation of public water supplies, 
577 
Recording equipment; see Control equip- 
ment; Equipment 
Records; see also Bookkeeping 
California requirement of, 8 
distribution system; need for, 440, 639 
valves and services; system for, 336, 431 
Refunds; computation of, for main exten- 
sions, 46 
granting of, for extensions in suburban 
areas, 735, 741 
Indiana experience with, 980 
Registration; sce Meters 
Reinforced concrete pipe; specifications for, 
1113 
Remote control; see Control equipment 
Repair; see also Maintenance 
steel storage tank; revision of recom- 
mended practice for, 1046 
Reservoir lands; effect of use of, on siltation, 
913 
recreational use of, in Washington Su- 
burban Sanitary District, 651 
Reservoirs; California standards for protec- 
tion of, 5 
storage; effect of, on water quality, 782 
need for, in Virginia, 566 
revision of recommended practice for 
inspecting, repairing and repainting 
of, 1046 
transplanting of fish from (cover story), 
977 
Residual; see Chlorination 
Resins; see Cation exchangers 
Return on investment; see Financing; In- 


vestment 
Revenue bonds; see Bonds 
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Revenues; see also Diversion; Financing; 
Rates 
relation of, to costs, in Ohio, 520 
Richmond, Va.; regulation of air-condition- 
ing use at, 727 
Rochester, N.Y.; regulation of air-condition- 
ing use at, 725 
Runoff; relation of, to rainfall in Virginia, 
563 
use of, for ground water recharge, 647 


Sacramento, Calif.; regulation of air-con- 
ditioning use at, 721 
Safety measures; construction and _ traffic, 
661 
electrical equipment, 241 
fluoridation, 579 
radioactive materials, 1056 
San Diego program of, 397 
Saginaw-Midland, Mich.; water supply 
project for, 139 
St. Louis, Mo.; use of radio at, 896 
Salines ; effect of, on plants and soil, 243 
Salt; see Brine wastes; Salines; Salt water 
Salt water; intrusion of, in Miami wells, 152 
in New Jersey aquifers, 514 
Samples; water; effect of age and storage 
temperature on bacteria in, 948 
San Diego, Calif.; accident prevention pro- 
gram at, 397 
operation of water department of, 751 
San Francisco; experience with cement 
joints at, 657 
Santa Cruz, Calif.; cost engineering at, 499 
Scarsdale, N.Y.; operation of water depart- 
ment of, 757 
Screens; well; see Well screens 
Seattle, Wash. ; diversion of funds at, 994 
Sedimentation; see Flocculation 
Service; water; elements in cost of, 183 
interruptions of, caused by transmission 
line failures, 627 
consumer complaints about, 252 
Service charge; see Charges 
Services; see also Distribution systems 
frozen; thawing machine for, 431 
Settling basins; design problems solved by 
models of, 641 
Sewage; litigation to prevent pollution by, 
312 
recovery of poliomyelitis virus from, 698 
Sewerage; service tax for, at Seattle, Wash., 
995 
Shasta Dam; Sacramento River controlled 
by (cover story), 241 
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Sheboygan, Wis.; results of fluoridation at, 
1065 

Shutdowns; see Service, water 

Silica sols; activated; characteristics of, 551 


Silicate; sodium; improved coagulation 
with, 613 

Siliceous zeolites; see Cation exchangers; 
Zeolites 


Silicofluoride ; sodium ; fluoridation with, 1066 
Siltation; reservoir; effect of land use on, 
913 
stream; effects of, in Potomac River Basin, 
792 
Silver ions; effectiveness of, against Enda- 
moeba histolytica cysts, 1027 
Slime growths; elimination of, by free resid- 
ual chlorination, 346 
Sludge; lime-soda; characteristics and dis- 
posal of, 819 
Soap; see Detergents 
Sodium; effect of, on plants and soil, 246 
Sodium fluoride; fluoridation with, 1066 
Sodium silicofluoride ; fluoridation with, 1066 
Softening ; see also Cation exchangers; Zeo- 
lites 
disposal of wastes from, 819 
lime-soda ash process; commercial carbon 
dioxide for recarbonation in, 159 
Soil; effect of water quality on, 246 
Soil Conservation Service; see Government, 
Soil pollution; see Siltation 
Southwest Section, A.W.W.A.; report of 
Special Licensing Committee of, 111 
Specifications ; A.W.W.A. see also Manual ; 
Recommended Practice; Recommended 
Procedure 
standard; for elevated steel water tanks, 
standpipes and reservoirs, 357 
tentative; for cold-water meters—current 
type, propeller driven, 761 
for filtering material, 289 
for installation of cast-iron water mains, 
1079 
discussion of, 1071 
for reinforced concrete water pipe— 
steel cylinder type, prestressed, 1113 
Spores; effectiveness of chlorine dioxide 
against, 550 
Stainless steel; use of, for well screens, 71 
Standards; California water supply; text of, 
1 
drinking water; increasing stringency of, 
875 
Standby equipment; types of, for municipal 
emergencies, 204 
Standpipes; see Tanks 
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State governments; sce Interstate agree- 
ments; Legislation 
State sanitary engineers; survey of, on fluo 
ridation policies, 1064 
Steel; mechanism of corrosion of, 413 
stainless; use of, for well screens, 71 
Steel pipe; anchoring of, 51 
appurtenances for, 47 
preparation of specifications for, 749 
shop and field inspection of, 742 
Sterilization; sce Chlorination; Disinfection 
Storage; see Reservoirs, storage; Tanks 
Stray currents; corrosion caused by, 846 
Stream flow; effect of TVA program on, 


782 

Stream pollution; see Pollution; Siltation; 
Wastes 

Strip mining; litigation to prevent pollution 
by, 310 


Summer resorts; waterborne outbreaks at, 
in New York, 880 

Supply sources; see Development; Ground 
water 

Surge studies; value of, for distribution sys- 
tems, 635 

Surge tools; use of, in well construction, 64 

Surplus funds; see also Diversion 

legislative definitions of, 983 

Sweetwater Lake, Calif.; relation of plank- 
ton to hydrographic conditions in, 347 

Swimming pools; diatomite filters for, at 
University of Florida, 801 

Switchgear; inspection and maintenance of, 


238 


T 


Tanks; hydropneumatic ; design of, for small 
water systems, 532 
steel; cathodic protection for, 413 
revision of recommended practice for in- 
specting, -epairing and repainting 
of, 1046 
standard specifications for, 357 
Taste and odor control; experimental stud- 
ies on, at Whiting, Ind., 1035 
free residual chlorination for, 340, 343 
nitrogen trichloride; removal of, 444 
Philadelphia ozonation plant for, 322 
Tastes and odors; effect of TVA stream im- 
poundage on, 788 
Taunton, Mass.; service interruption due to 
main break at, 632 
Taxes; see also Diversion 
inclusion of, in rate computation, 216 
Teeth; effect of fluorides on, 575, 1661 
Telemetering ; see also Control equipment 
multiple; single telephone circuit for, 9 
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Telephone; use of, in automatic control 
equipment, 9, 812 
Telephone service; radio facilities combined 
with, 103, 896 
Temperature; stream; effect of impoundage 
on, 784 
Tennessee; water and sewerage charges in, 
865 
Tennessee Valley Authority; effect of river 
development program of, on water qual- 
ity, 777 
Texas; municipal bond financing in, 407 
reservoir siltation in, 922 
Thawing machine ; use of, for frozen services, 
431 
Time impulse; use of, in automatic control 
equipment, 11, 812 
Traffic interference; measures for reduction 
of, during excavation, 662 
Training; see also Employees 
apprentice system of, at Winnipeg, Man., 
436 
effect of inadequacies in, on control of 
public water supply quality, 874 
treatment plant operator; facilities for, 
in connection with licensing, 118 
program for, in carbonated-beverage in- 
dustry, 864 
type of, for legal department staff, 28 
Transformers; inspection and maintenance 
of, 237 
Transportation tax; exemption of water de- 
partment employees from, 256 
Treatment; see also Coagulation; Disinfec- 
tion; Filtration; Softening 
effect of inadequacies in, on control of 
public water supply quality, 874 
methods of, in carbonated-beverage in- 
dustry, 860 
in horticulture, 247 
in rayon industry, 856 
Treatment plant operators; see Licensing; 
Training 
Treatment plants; operation of, at Hialeah 
(Miami), Fla., 154 
small; design and operational problems of, 
616 
Trenching; mechanical equipment for, 97 
safety measures for, 666 
specifications for, 1072 
Trucks; design of, 100 
motor scooter in place of, 104 
rules for safe operation of, 671 
Turbidity; clay; nature of, 164 
diatomite filters for removal of, 803 
mechanical flocculation for reduction 
1050 
stream; effect of impoundage on, 787 
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Typhoid fever; see also Outbreaks 
correlation of epidemics of, with small- 
plant operation, 621 


U 


Unaccounted-for water; causes and preven- 
tion of, 222, 517 
importance of, in Canada, 562 
pitometer surveys on, 225 
reduction of, through water waste surveys, 
189 
Underground structures; sources of data on, 
847 
Underground water; see Ground water 
Uniforms; employee; public relations value 
of, 197 
Unions; see Labor unions 
United States; sce also Government, U.S. 
municipal water use in, 997 
Upstream engineering ; watershed control by, 
922 
Use; see Consumption ; Demand 


V 


Valparaiso, Ind.; free residual chlorination 
at, 337 
Valve boxes; cast iron for, 432 
nuisance claims due to accidents caused 
by, 911 
Valves; card file record of, 431 
cone; use of, in distribution systems, 84 
discovery of defects in, through water 
waste surveys, 191 
gate; installation and maintenance o', 331 
importance of, in service interruptions, 
631, 639 
mechanical operation of, 102 
stainless steel bolts for, 432 
types of, for steel pipelines, 47, 54 
Vaults; types of, for steel pipeline valves, 50 
Vehicles; rules for safe operation of, 671 
Virginia; relation of rainfat! and runoff in, 


563 
Ww 
Wages; high unit costs caused by, in small 
treatment plants, 621 
Wash water troughs; design of, at Cornell 
University Filter Plant, 1052 
Washington Aqueduct; two-story floccula- 
tion-sedimentation basin for, 837 
Washington Suburban Sanitary District; 
multiple telemetering at, 9 
recreational use of reservoir lands of, 651 
regulation of air-conditioning use in, 728 
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Washington Suburban’ Sanitary Dist. 
(contd.) ; siltation control program of, 
for Triadelphia Lake watershed, 928 
use of radio by, 892 
Wastage; domestic water; prevention of, 223 
water; benefits of surveys on, 191 
Wastes; industrial; federal grants for sur- 
veys of, 41 
radioactive; disposal of, 1057 
softening plant; disposal of, 819 
strip mine; prevention of pollution by, 


Water ; see Ground water; Industrial water ; 
Irrigation water; Quality; Water sup- 
plies 

Water hammer; basic factors in, 636 

Water resources; see Development 

Water spreading; see Recharge 

Water supplies; see also Development; 
Ground water ; Industrial water; Irriga- 
tion water 

domestic; standards for, in California, 1 

public; statistics on 1945 consumption of, 
997 

Tennessee Valley; effect of TVA program 
on, 780 

Water works; see Construction; Municipal 
water works 

Water works administration; see also Ad- 
ministration 

committee report on, 277 

Water Works Practice; rate base proposed 
in, 209 

Water works practice; see also Administra- 
tion; Treatment 

committee report on, 270 

Watersheds; see also Conservation; Reser- 

voir lands 
cortrol programs for, 916 
Waves; surge; studies of, 636 
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Well drillers; licensing of, in New Jersey, 
1007 
in New York, 1009 
Well pumps; testing methods for, 1013 
Well screens; corrosion of, 67 
design and construction of, 62 
Wells; see also Ground water 
acid-cleaning of, 74. 
brine disposal; construction of, 834 
California standards for construction of, 5 
nitrates in, 149 
Ohio legislation on drilling and operation 
of, 1011 
West Palm Beach (Fla.) Water Co.; ex- 
perience with cement joints at, 659 
Whiting, Ind.; taste and odor control studies 
at, 1035 
Willing Water; radio transcriptions of, for 
public relations use, 646 
Winnipeg, Man.; labor relations at, 94 
operating problems at, 429 
use of radio by, 900 
Wiring; inspection and protection of, 238 
Wisconsin; flyoridation practice in, 1066 
Wisconsin Public Service Commission; poli- 
cies of, on utility funds, 689 
Wyoming; ground water legislation in, 254 
Wyoming, Ohio; use of commercial carbon 
dioxide in lime softening at, 159 


Zeolites; see also Cation exchangers 
greensand; prevention of loss of, 187 
siliceous ; disinfection of, 934 

loss of silica in, due to bacterial action, 
943 
use of, in treating water for horticulture, 
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ALEXANDER, L. J., chairman, report of Cali- 
fornia Section Committee on standards 
of minimum requirements for water 
works practice, 1 

AmsBARY, FRANK C., JR., chairman, report of 
A.W.W.A. committee on regulation of 
water use in air conditioning, 715 

Anperson, H. H., chairman, bulletin of cor- 
relating committee on cathodic protec- 
tion—notification procedures, 845; joint 
systems, 852 

ARMBRUSTER, E. H., see RrpeNour, G. M. 

Arnop, G. E., water department operation 
under city manager administration, 751 

Ayres, Louts E., chairman, report of Michi- 
gan section committee on proposed water 
rate schedule, 209 

; DanprincE, E. F.; LEARNED, A. P.; 

Newsom, Reeves; Ricuarp H.; 

HatcuHer, Mervin P.; Tacoss, NATHAN 

B.; Capen, CHarLes H. & Smitu, Hart 

F., panel discussion—rethinking water 

rate structures, 953 


BACHMANN, CHARLES, the selection and care 
of water meters, 199 

Baker, R. Galt, cutting the Colorado River 
pie, 23 

Bae, W. J., see Harvitt, Crype R. 
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Ik for Meter Readers—Suggestions for the meter reader to adopt in 
encounters with the customer’s watchdog. A training manual in 
brief, as reprinted from Public Relations at Work No. 8, July 1949. 
6 pp. (8) by 11 in.). Reprint, 5e. 
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Committee Reports and Recommended Practices 


5B.3-1939—-REPORT ON CHEMICAL HAZARDS IN WATER 
WORKS PLANTS—SULFUR DIOXIDE AND CAUSTIC SODA 
—Published in the March 1939 JournaL. 13 pp. Reprint, 30¢. 


7G.1-19490—RECOMMENDED PRACTICE FOR DISTRIBUTION 
SYSTEM RECORDS—Reprint also includes “Economies in Office 
Forms” by Israel Rafkind and “Coordinating Operating System Rec- 
ords With Accounting Records” by Nathan B. Jacobs. Published in 
the February 1940 JournaL. Reset and printed without change in 
1947. 52 pp. Reprint, 45¢. 


5Z-T—TENTATIVE MANUAL OF CATION EXCHANGER TEST 
PROCEDURES—Originally approved in March 1943 and published 
in June 1943 as “Tentative Manual of Zeolite Test Procedures.” Re- 
vision approved December 31, 1948, and second edition published in 
May 1949 JourNnaL. 28 pp. Reprint, 30¢. 


GROUNDING OF ELECTRIC CIRCUITS ON WATER PIPES— 
A statement of A.W.W.A. policy and “Water Works Industry’s Atti- 
tude on Grounding and Stray Current Problems” by Charles F. 
Meyerherm, reprinted from the April 1944 and December 1945 
JourNALs. 4 pp. Reprint, 10¢. 


THE FLUORIDATION OF PUBLIC WATER SUPPLIES—A state- 
ment of recommended policy and procedure approved by A.W.W.A. on May 
29, 1949, and published in the July 1949 JourNaAL. 5 pp. Reprint, 15¢. 


Periodicals and Pamphlets 


JOURNAL AMERICAN WATER WORKS ASSOCIATION—<A 
monthly magazine of technical papers, discussions, news and reports. 
Issued quarterly from 1914 to 1919; bimonthly from 1920 to September 
1924; monthly ever since. Annual indexes are contained in the De- 
cember issue of each year from 1940 on. Cumulative indexes of authors 
and articles grouped by topics are described on p. 6. Subscriptions 
only in conjunction with A.W.W.A. membership in U.S., Canada and 
Cuba, or $7 to libraries. Not sold to individuals. Single copy price 
(of issues from 1925 on), for general sales, 75¢; to A.W.W.A. mem- 
bers, 50¢. 


A STYLE MANUAL FOR JOURNAL AUTHORS—Tips and guides 
for the author and speaker. Includes an explanation of editing and 
publication procedure; directions for preparing tables, illustrations, 
footnotes and references for publication; a list of abbreviations used 
in the Journal A.W.W.A.; and an Appendix on the oral presentation. 
Reprinted from the May 1947 JournaL. 16 pp. 20¢. 


A SURVEY OF OPERATING DATA FOR WATER WORKS IN 
1945—A comprehensive tabulation of rates, income, costs and other 
vital statistics for 462 utilities serving communities of over 10,000 
population. Published in the February 1948 JournaL. Paper bound 
reprint, 96 pp. 50¢. 
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Books 


INDEX TO THE PROCEEDINGS AND JOURNAL A.W.W.A. (1881- 
1939)—This cloth-bound, 285-p. Index covers the Proceedings for 
1881 through 1913 and the JourNnat for 1914 through 1939. Price, 
for general sales, $2.00; to A.W.W.A. members who send cash with 
order, $1.50. 


INDEX TO THE JOURNAL A.W.W.A., 1940-1944—Paper-bound sup- 
plement to the /ndex to the Proceedings and Journal A.W.WU.A. Pub- 
lished as part of the March 1945 JourNaL. 64 pp. Paper-bound re- 
print, $1.00. 


MANUAL OF WATER WORKS ACCOUNTING—Prepared jointiy by 
the A.W.W.A. and the Municipal Finance Officers Association, this 
500-page Manual contains twenty chapters covering all utility account- 
ing practices. Published in 1938. Price, for general sales, $4.00; to 

A.W.W.A. members who send cash with order, $3.20. 


STANDARD METHODS FOR THE EXAMINATION OF WATER 
AND SEWAGE—Published jointly by the A.W.W.A. and the Ameri- 
can Public Health Association. Ninth edition, 1946. Cloth bound, 
300 pages. Available through the American Public Health Associa- 

tion, 1790 Broadway, New York 19, N.Y., at $4.00. 


WATER-BORNE OUTBREAKS IN THE UNITED STATES AND 
CANADA AND THEIR SIGNIFICANCE—By Arthur E. Gorman 
and Abel Wolman. Published in the February 1939 JourNAL, p. 225. 
This 150-page book is a unique compilation and a valuable interpreta- 
tion. Published separately, paper bound, $1.00. 


MANUAL OF WATER QUALITY AND TREATMENT —Published 
in 1940; reprinted in 1941. Out of print. Revised text in preparation. 


SURVIVAL AND RETIREMENT EXPERIENCE WITH WATER 

WORKS FACILITIES—Prepared by a joint committee of the 
A.W.W.A. and the Institute of Water Supply Utilities. Includes re- 
' ports published in installments in JourNaAL, 1945-46, with additional 
material and summary tables. Published 1947. Cloth bound, 566 pp. 
$3.00. 


THE QUEST FOR PURE WATER—By M. N. Baker. First edition, 
1948. A history of water purification from the earliest records to the 
twentieth century. 73 illustrations, 900 references, 544 pages. Price, 

for general sales, $5.00; to A.W.W.A. members who send cash with 

order, $4.25. 


GLOSSARY—WATER AND SEWAGE CONTROL ENGINEERING 
—Almost 3,000 definitions of water and sewage works terms jointly 
compiled by A.W.W.A., A.S.C.E., F.S.W.A. & A.P.H.A. First edi- 
tion, 1949. For the reference shelf. 276 pp. Sold to members only 
at $2.00, cloth-bound. Nonmembers should order from American Society 
of Civil Engineers, 33 W. 39th St., New York, N.Y. 
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Percolation and Runoff 


MERRY CHRISTMAS time’s once more upon us, and this year, as 
last, we want to take the opportunity to unbeard the Santa Cli who have 
been filling our story stockings all through the year. Not just to deanony- 
mize them either, we want to panegyrize, praise, extol, glorify, laud, eulogize 
and even thank our benevolent benefactors—the contributors—for providing 
the source from which our runoff flows. And if you, the subjected, are 
more disposed to bury than to praise them, consider only how much worse 
your fate if, by this means, they did not guide at least the direction of its 
flow. No! Peace, good will and not just a Merry Christmas, but a most 
prosperous New Year is only what they deserve. 

We raise an ultrasonic paean, then, to E. L. Filby, P. S. Wilson and 
J. M. Wafer, three stalwarts whose countless contributions to the cause (if 
not the effect ) of P&R entitle them to much more than this puny celebration. 
Having already conferred upon them our Order of the Observant Eye, we 
are hard put now to do them further honor. Thus, since we cannot reveal 
the fact that we have elected them, respectively, to the offices of Chairman, 
Director and President of Editors Anonymous, we must be content to wish 
them the same numberlessness of blessings that they have given us of 
contributions. 

A paean, too, no less than supersonic, we raise to our theomorphic 
thirteen—W. N. Beadle, A. P. Black, R. K. Blanchard, C. H. Capen, A. T. 
Clark, R. E. Dodson, R. J. Faust, W. R. LaDue, M. G. Mansfield, A. B. 
Mawdsley, A. Santandrea, T. J. Skinker and G. E. Symons—who constitute 
the balance of the unmentioned membership of Ed. Anon. For their more 
numerable, though no less appreciated, contributions to the reservoir of 
P&R, they rate at least a flood of holiday cheer. 

And, while we're feeling paeany, we'll not neglect those unnamed 
saints, the patrons, who recklessly read. Nor, certainly, will we skip a 
single one of those, at last innumerable, readers who correspond. To them, 
whose forbearance and, sometimes, even encouragement have permitted us 
to go on—and, perhaps too often, on and on—we owe much more than 
greetings, but greetings being what we’ve got, MERRY CHRISTMAS! 


(Continued on page 2) 
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(Continued from page 1) 

The postcard bill and check form, which seemed like such a bright 
idea when it was first broached (October 1948 issue, P&R, p. 2), has run 
into some heavy opposition from the nation’s financial experts. The theory 
was that if the customer was sent a regular government double postcard 
form, on the reply end of which was noted the amount due and the name 
of the water utility in check form, the customer would only have to fill in 
the name of his bank, sign and mail the card in order to pay the bill... And 
it seems to have worked out that way in E] Dorado, Kans., where city man- 
ager Harley E. McMillen instituted and applied for a patent on the method. 

The American Bankers Association, however, is fundamentally opposed 
to postcard checks because of the increased forgery hazard involved when 
an uncovered check passes through many hands, because the size is non- 
standard, and because postmarks may obliterate endorsements, etc. In addi- 
tion, the combining of the bill with the check form makes for what the ABA 
calls a headache check, since the introduction of extraneous numbers and 


amounts for consumption, rate, etc., could cause confusion and_ possible 


errors in payment. The bankers have worked out certain standards for 
check size, content and arrangement which they feel will help them handle 
the millions of checks which go through their hands every day in an efficient 
and orderly way, and they object very strongly when nonstandard checks 
are substituted, since it understandably complicates their operations. 


A Division of Engineering Resources in the bureau of State Service, 
U.S. Public Health Service, has been created and M. Allen Pond, assistant 
chief sanitary engineer of the service, designated chief. The division is 
intended to centralize planning and development of Public Health Service 


programs in the rapidly expanding fields of sanitary engineering and envi- 


ronmental health. 


Ideological pollution of its water supply was a new problem faced 
by the Peekskill Water Board last September as an aftermath of the ill-fated 
Paul Robeson concert and rally held on the Hollow Brook Golf Course near 
Peekskill, N.Y. Of course, no ideas could be isolated from the water sam- 
ples taken, but plenty of pollution was there and it stemmed directly from 
the friction between the ideas of the rallyers and those of their hecklers. 
Since Hollow Brook, on which the golf course and the site of the rally are 
situated, is the sole source of Peekskill’s supply, the board was able to 
obtain injunctive relief from future riot effluent in a consent decree awarded 
by the state supreme court, which restricted an area 500 ft. on both sides of 
the brook and made it necessary for the owners to obtain permission from 
state, county and local health authorities before scheduling meetings there. 
And we'll venture a guess that any future permission so granted will involve 
a clean bill of mental as well as physical health. 
(Continued on page 4) 
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A monthly muse on news and views is one of those features we’ve 
always intended, but never quite managed, to undertake—partly, perhaps, 
because the dirt that filters into our Fifth Avenue aerie is the kind that 
blackens rather than informs, but even partlier because the leisure in which 
to muse, as well as the proper muselage, has always eluded us. Innocent, 
then, of any intent to begin now, we can still exclaim: What a month this 
would have been to muse: 

About drought, for instance—Sitting here behind slightly less than a 
pound mound of local newspaper clippings concerning the effects of the 
current rainfall deficiency on the immediate New York metropolitan area, 
we can only guess that printers’ ink must be flowing more freely than water 
these days, in a latter-day appreciation of the importance of an adequate 
water supply. And to have this plethora of publicity topped off by a front- 
page illustrated story in the conservative New York Times would in other 
days be almost too good to be true. Yet now, of course, water works men 
are too worried about the cause of their good fortune to enjoy its effect. 
And just as surely as a good rain will drown the worry, it will wash out 
even the memory of the appreciation. Ah, well, we always have our 
scrapbook. 

About atomics, too—Now, at last, Oak Ridge is giving water works 
men a break, in diverting some of its energy toward the problem of predict- 
ing next year’s water yield. Thus, the atomic furnaces are producing radio- 
active cobalt to be turned over to the weather bureau, which, in turn, is 
sinking 49-millicurie amounts of the material into the ground in aluminum 
boxes with a Geiger counter mounted on an elevated platform above each 
one of them to make a new type of snow-measuring device that will indicate 
mass rather than depth. Although still in the experimental stage, these instal- 
lations give real promise of furnishing an accurate means of estimating future 
water supply—information which should be helpful even when discouraging. 
To Californians, for whom such information would have most significance, 
the boon of this Geiger counting is almost as nothing right now compared 
with the boom of Geiger counting 49’ers of this century who have struck it 
rich in “them thar same hills,” striking a vein of rich uranium ore some 
400 ft. long, 8 in. wide and of unknown depth. To even us, though, who, 
perhaps unfortunately, have more stake in the former than in the latter, this 
news of at least an effort at beneficence in radioactivity represents another 
split in the pervasive atomic gloom. 

About divinity—The resurrection of the dowser, or at least the dowsing 
dithers, in the dignified pages of the Journal N.E.W.W’.A. certainly calls 
for comment; for even if its serious review of the subject has taken us no 
nearer a comfortable conclusiveness, we must confess to a certain jealousy 
at being scooped on the use of such various witch wands as buggy whips, 


(Continued on page 6) 
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the facts reveal 
how 
solved an 
outstanding 
water problem 


typical industrial city, with an especially difficult 
water problem, Whiting, Indiana, will soon com- 
plete its 10th year of successful taste and odor control 
with Ozone. 


This Welsbach-Ozone system was installed after all 
other attempted methods failed to produce a palat- 
able water. 


Now, after a decade of actual experience with Ozone, 
6) consumers and officials alike agree that the problem 
has been overcome. 


To consumers, the Welsbach-Ozone installation has 
brought a water supply free of undesirable charac- 
teristics. 


For operators of the Whiting plant, the Welsbach-Ozone 
installation has performed with high efficiency and 
low cost. The Welsbach unit at Whiting has a capacity 
of 3 mgd with an average flow of 2 mgd. Carefully- 
maintained records indicate an approximate operating 
THE ! cost for Ozone of only $2 per 1,000,000 gallons —in 
WELSBACH a Situation that has been described as the worst raw 
CORPORATION water condition in the United States! 


OZONE PROCESSES If taste, color or odor are involved in your city’s water 

DIVISION problems, Ozone may be the effective, economical 

1500 Walnut Street Philadelphia 2, Pa. answer. Your inquiry to The Welsbach Corporation will 
bring you prompt information without obligation on 
your part. 
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(Continued from page 4) 


sieves and corset stays. And to the anecdotal discussion which followed 
Lincoln Ryder’s presentation of the review, we should append the recent 
incident at Potschefstroom (honest!), South Africa, where still another 
dowser contributed to the general contusion by directing a well driller’s bit 
into the main supply line from the town’s reservoir. Wherever we turn 
these days, we seem destined to encounter divining in one form or another, 
our alleged allergy to rhabdomaniacs notwithstanding. 

And so on, ad museum— 


Even our correspondence this month has been unusually productive 
of the wherewithal of musery. From the L. J. Bordo Co., whose trade 
symbol is a defiant “B’O,” we received an eyebrow-raising inquiry for 
information on quick sand filter plants. From the Robert W. Hunt Co., 
not long before Thanksgiving, we had a promotional proposal signed by 
none other than Myles Standish, dictated this time to someone initialed 
“M.O.,” John Alden having evidently spoken for himself just once too 
often. And ona note from the Stuart Corporation, we spotted a letterhead 
advertisement for “Waterman Cleaning and Lining,” which seemed to us 
closer to pens than penstocks, but may well refer to one of Fred’s follow-ups 
to his earlier pH-controlled whisky. At any rate, not having time ourself 
to meditate, we felt obliged to offer this report for your own musement. 


Even in Dutch, men muse, and come out with pretty much the same 
music as we do here. Only last September 7, for instance, our counterpart, 
“Aquarius” in the Netherlands’ journal, Water, mastermused a skit, which 


not only proves our present point but evidences the real identity of prob- 
lems faced by water works men wherever. In free translation, by Prof 
Willem Rudolfs of Rutgers, the plaint of “Aquarius” sounds more than a 
little familiar : 


Sitting in overstuffed chairs, my friend—the important business man—and 
I—the water supply man—were pleasantly chatting about the price relations. 
earnings, methods, and so on of big business. He is a fine man, and a pretty 
clever one. He told me what was cooking in the business kitchen, and the 
longer he talked, the more my inferiority complex increased. In the end, feeling 
very small, | told him, with even more modesty than water works engineers 
usually, by nature, assume, what is going on in our business. When I finished, 
he said, “You are in effect a big business man; but tell me, what do you get out 
of it?” 

“Oh,” I said, somewhat timidly, “let's not talk about that. For us public 
servants, monetary rewards are secondary. We rarely can, sometimes just 
manage, but usually cannot make ends meet. But you should not forget that we 
don’t have to pay as large taxes as you; and consider how much it is worth to 
serve the public. That is an exalted privilege, more valuable than the money 


(Continued on page 8) 


5 
6 
ai 
8 
ae: 
f 
} 
| 
. 
2 


Dec. 1949 


JOURNAL A.W.W.A. 


for BETTER SERVICE Use M&H 


Hydrants, Valves 


and pipe line accessories 


VALVES: A.W.W.A. type, iron 
body, bronze mounted with double 
disc parallel seat or solid wedge type. 
Non-rising stem, outside screw and 
yoke, or with sliding stem and lever. 
Also furnished hydraulically operated. 
Square bottom type operates in any 
position. All rugged and dependable, 
made of best material with highest 
quality workmanship. 


Hub Ends, 
Mechanical Joint, 
Flanged or 
Screwed. 


M&H 
Products 
Include—- 


FIRE HYDRANTS 
GATE VALVES 
TAPPING VALVES 
WALL CASTINGS 
SPECIAL CASTINGS 
TAPPING SLEEVES 
CHECK VALVES 
FLOOR STANDS 
EXTENSION STEMS 


SLUDGE SHOES 
FLANGE AND FLARE 
FITTINGS 
FLANGED FITTINGS 
B & S FITTINGS 
CUTTING-IN TEES 


HYDRANTS: Standard A.W.W.A. 
type approved by Underwriters and 
Factory Mutuals. Dry top, revolving 
head, easy to lubricate. High effi- 
ciency because barrel diameter not 
reduced and there are no working 
parts or obstructions in waterway. 


FOR WATER WORKS AND SEWERAGE WORKS 


MATERIALS, WRITE FOR CATALOG NO. 32. 


FOR FIRE PROTECTION MATERIALS, 
WRITE FOR CATALOG NO. 40. 


M & H VALVE 
AND FITTINGS COMPANY 
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(Continued from page 6) 


you need to make ends meet. You big business artists have no conception how 
happy a man is when he considers his salary as secondary.” 

My friend looked at me with compassion and said: “But what about the 
price of your product? You water people are really idiots in that respect. Who 
is so stupid to sell a product absolutely essential to everybody and on which he 
has a monopoly for maybe as little as a dime a ton, deliver it to the customers 
any time during night or day, no matter how far they live from the factory. 
Don't you understand that, psychologically, it is crazy to set a price per ton, per 
1,000 or even per 1,000,000 gals.? Sell your product for 1 of a cent a gallon 
and nobody will quibble, but if you increase the price from a dime to a quarter 
a ton, all the papers will be shouting about the robbery. You people have not 
the slightest notion of the psychology of selling. Other big business men in 
your own line know better. Look at those selling ice-——-prime quality water 
from the tap. This frozen water, delivered, may cost as much as 50¢ a hundred 
pounds, or 100 times more than you get. It is better yet to put in some carbon 
dioxide, then you'll get 1,000 times more than you ask for the same product 
without the CO,. Other possibilities should not be overlooked. Take some 
brackish water: if it contains too much salt, add some tap water, charge it with 
some CQg, put it into smal! bottles, and sell it as fine table water for $150 a ton, 
or 1,500 times your price. The people will yell for it, especially if it con- 
tains about 950 ppm. chlorides. Simpler and more lucrative is specialization 
in imitation-real-spring water; put on the label ‘mineral content in composition 
similar to the original,’ sell it under a fancy name and charge, say, 50¢ a bottle. 
This will bring you about 6,000 times what you get now. The public will love 
it.” 


With increased enthusiasm, my friend said: “The height of idiocy is your 


frequently used method of charging on all kinds of bases rather than on the 
actual amount of product delivered, and the often outdated methods of collection.” 

Slowly, I acquired the mood of a boxer beginning to feel punch-drunk. 
With a last effort I said: “Thanks for your compliments. I can imagine that 
you, with your psychological approach to making money, cannot understand our 
ethical methods. You don't seem to understand that ideological motives form 
the basis of our business and that we serve the public rather than exploit it.” 


“My friend,” he said, “our chat is getting disagreeable, but I want to tell 


you that your ideological concepts are not appreciated by the public; they regard 
you as first-class robbers.” I took another drink, went home giddy from the 
drinks and the mental shower and saw the following in an American magazine: 

“Garbage, generally considered the cheapest material, handled under the 
most favorable conditions and with the most modern equipment, cannot be dug 


and loaded in carts for the price for which water is collected, treated, pumped 


and distributed, to be always and immediately available in any desired quantity 


for each consumer wherever he wants it.” 
That was the limit; I went to bed. 


Chester P. Gabosch has been appointed sales manager of M & H 
Valve & Fittings Co., Anniston, Ala. 


(Continued on page 10) 
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Continuous Sludge Removal at at Low Cost! 


Woter Treatment Plant... Muskogee, Okla. 


ACCELATOR 


With Infilco PUSH BUTTON FILTER 
CONTROL Gives Muskogee Greater 
Capacity in Far Less Space! 


An ACCELATOR only 70 feet square softens and 
clarifies TWICE as much river water for Muskogee, 
Okla., as the former method did in a space 210 feet 
square! Extreme flexibility of operation with a remote 
push button filter control system centralized on one 
panel, is a feature of this highly satisfactory installa- 
tion. The flow through all filters is maintained at a 
uniform rate and increased or decreased as desired 
by simply pressing the proper button! 


ACCELATORS invariably give simpler operation, 
faster chemical reaction, higher ratings and an ex- 
clusive slurry recirculating feature which produces 
better, clearer water in less time. They can effect up 
to 80% savings in space! Mixing, coagulating, settling, 
and sludge removal . . a// these operations are re- 
placed in ONE COMPACT UNIT! ACCELATOR 
installations are now economically treating over One 
Billion Gallons of water daily. Get all the facts. Send 
for our new 28 page bulletin No. 1825. Write today! 


AND WASTE TREATMENT SINCE 
1894 


INFILCO INC. 
RA EST 25th PLACE * CHICAGO 16;44LINOIS 


WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 
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(Continued from page 8) 
Peter Diederich, general manager and chief engineer of the Glendale, 


Calif., Public Service Dept., died on November 1, at the age of 68. He 
became superintendent of construction and operation of the infant depart- 
ment in 1909, when it provided electricity to 190 customers in a community 
of 2,500. He grew with the town, which enlarged the area of its needs 
rapidly. In 1913 the water system was acquired, and six years later he 
became head of the combined water and electric departments. Always look- 
ing to the future, he was active in the formation, around 1930, of the famed 
Metropolitan Water District, which brought Colorado River water into 
Southern California. He made it a community boast that Glendale has the 
second lowest water rate for cities of its size—104,000—in the nation, and 
the fourth lowest rate for electricity. 


Clarence B. Hoover, superintendent of the Columbus Division of 
Water, died November 5 after a heart attack. He had been in the service 
of the city for 45 years, and had been superintendent for over 25. Recently 
the city decided to name a new construction over Big Walnut Creek as 
Hoover Dam, in honor of both Clarence B. and his brother Charles P. 
Hoover, the noted chief chemist of the city’s filtration plant. 


Henri K. Jordan, president and general manager of Canada Valve and 
Hydrant Co., Brantford, Ont., died on October 27 after a week’s illness. 
Known primarily to his colleagues in the water works field as an indus- 
trialist, Dr. Jordan also had an international reputation as a musician, 
having organized the Schubert choir, which received wide acclaim during 
the years from 1906 to 1941. He was also an organist, composer and 
conductor. 


“Municipal Sewer Ordinances”—third of a series of special manuals 
of practice produced by the Federation of Sewage Works Assns., 325 
Illinois Bldg., Champaign, IIl., has just appeared and is being sold at $1.00 
per copy. The 44-page manual includes a “model” form of ordinance and 
illustrates suggested permit forms which could be used to supplement the 
ordinance. 


“Applied Hydrology,” by Weather Bureau experts Linsley, Kohler 
and Paulhus, offers a detailed exposition of the techniques for computing 
and forecasting runoff and stream flow, with a summary chapter on water 
supply forecasting. About 700 pages, abundantly illustrated. McGraw- 
Hill Book Co., $8.50. 


Water Works Service Co., Inc., is moving to 121 South Broad St., 
Philadelphia, from its present offices at 50 Broad, New York. The organi- 
zation furnishes engineering, accounting, purchasing, executive and ad- 
ministrative services to the 129 subsidiaries, in 21 states, of the American 
Water Works Co., Inc., and Northeastern Water Co. 

(Continued on page 1?) 
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In the year 1920, the City of Chicago in- 
stalled its first turbine-driven centrifugal 
pum p—a unit of 60 mgd capacity in the 
Central Park Station. The performance, 
trouble-free operation, economy and 
flexibility of this unit proved to be so 
satisfactory that additional De Laval 
turbine-driven pumps were installed 

in rapid succession. 
Today, the City of Chicago is 
served by a total of 16 De Laval 


DE L AV. A turbine-driven pumps and 5 De 
Laval motor-driven pumps hav- 

1 ing a total capacity of one billion, 

three hundred million gallons 


daily. 
Send for Catalog 10-7-JA 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 


S. The City of Chicago ordered two more De Laval Turbine Driven 
* Pumping Units soon after the above ad was written. These units will 
increase the total capacity of De Laval waterworks pumps in that city 


to 1,433,000,000 gallons daily. 


11 
a 
Total Capacity 
of De Laval Pumps 93, E 
14 
in the City of Chicago. “2380 Gallons Daily 
os 
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(Continued from page 10) 


National Anti-Week Week, sponsored by our own Society for the 
Restoration and Preservation of the 52-Week Year, just didn’t work. 
Where there were 200-plus “weeks” of major and minor consequence two 
years ago, there must be at least 300 now, the antagonism of our one-man 
society to the contrary notwithstanding. Thus, we’re disbanding the old 
club and asking its membership to sign up now in a new organization, the 
purpose of which will be to obtain for the water works man his proper 


share of the years to come. Having in the last month observed, if not 
actively participated in, such major celebrations as Apple \Week, Better 
Parenthood Week, Children’s Book Week, Girl Scouts Week, Hearing 
Week, Honey (type bee) Week and Postwar Prosperity Week, and getting 
ready now for International Golden Rule Week, we can see no reason why 
our new Organization for the Establishment and Observance of Water 
Supply Week shouldn't get almost immediate action. So with our sights 
set on the last week in March, which will, of course, include A.W.\W.A.'s 


birthday, we're accepting applications now. Let’s make 


our middle initials ! 
P.S. If sewage works men want a week, too, the logic of our flow 
chart would recommend the week following. 


(Continued on page 16) 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 

Can be used for any de- 

termination in which color 

or turbidity can be devel- 

oped in proportion to sub- 

stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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With Best Wishes for a Prosperous 
New Year to Old and New Friends 


This is the time of year we like to sit back and think of our 
friends . . . our customers . . . as we record 1949 as one of the 
most outstanding years in the history of James B. Clow & Sons. 
For it has been your confidence, your fidelity, beyond estimate, 
that have made this possible. With faith in the future we again 
join hands to make 1950 an even greater year for all of us. 
With all best wishes to you from the employees of 


-JAME Ss B. CLOW & SONS, Chicago- 
EDDY VALVE COMPANY digg PIPE VALVE COMPANY 
Manufacturers of cast iron pipe, fittings and specials; valves and Sie hydepata; & 


6 Clow Gasteam radiators and Gas-fired unit heaters. 
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(1) This 10l-year-old cast iron 
water main is serving 


Frederick, Maryland. 


(2) Still in use after 118 years 
of service in the water sup- 
ply system of St. Louis, Mo. 


(3) This water main, installed 
117 years ago, is still serving 
Richmond, Va. 


(4) Lancaster, Pa. laid this cast 
iron water main 105 years 
ago. It is still serving. 


(5) One of several cast iron 
water mains that have been 
serving New York City fer 
more than a century. 


(6) America’s oldest cast iron 
water main, now in its 128th 
year of service in Philadel- 
phia. 


(7) This cast iron water main 
has been serving Boston for 
120 years. 


( 
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Going strong in their 2nd Century 


About 30 of the older American cities have cast iron water 
or gas mains in service which were laid from 100 to 132 
years ago. Most of these mains, on or after their 100th 
Anniversary, have been uncovered, inspected and photo- 
graphed for the record. Seven of them—all water mains, 
are shown in this advertisement. 


While it is well known that cast iron water mains in Eng- 
land, France and Germany have service records that 
approach three centuries, we, who make cast iron pipe, 
nevertheless get a thrill out of looking down into the 
trench at an uncovered section of a main that has been 
in service for 100 years—and so, we are told, do water 
works and gas engineers. 


When one considers the radical changes which have 
occurred in a century in vehicular traffic, and the vast 
development of underground construction for the many 
utility services, the fact that these mains are now in their 
second century of service is all the more remarkable. Cast 
Iron Pipe Research Assn., T. F. Wolfe, Engr., Peoples Gas 
Bldg., Chicago 3. 
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(Continued from page 12) 


An indexed review of research being conducted at engineering col- 
leges and universities has been published by the Engineering College Re- 
search Council of the American Society for Engineering [:ducation. A 
directory of 82 member institutions and their research programs, conferences 
and short courses is included. Copies of the paper-bound volume are avail- 
able at $1.75 each from F. M. Dawson, council chairman, at the College of 


Engineering, State University of lowa, lowa City, lowa. 


Harvey F. Ludwig of Ludwig Bros. Engineers, Pasadena, Calif., has 
been appointed associate professor of sanitary engineering at the University 
of California at Berkeley. Ludwig Bros. Engineers continues with three 
active partner-brothers—John, Gordon and Russell—instead of four, but 
Harvey will continue his association with the firm as consultant on 
specialized sanitary engineering problems. 


R. A. Bardwell, chemical engineer, has been appointed to the newly 
created position of engineer of tests for the Chicago & Eastern Illinois Rail- 
road, with headquarters at Danville, Ill. A graduate of the University of 
Florida, where he studied under Dr. A. P. Black, he has been employed 
in the railroad department of the National Aluminate Corp. A.W.W.A. 
membership lists now contain two Bardwells who are railroad men—R. C. 
continuing as superintendent of water supply for the Chesapeake & Ohio line. 


“Bill” Orchard, general manager of Wallace & Tiernan Co., has 
received the Charles A. Emerson Award of the Federation of Sewage Works 


Associations. 


A new method of designing welded spherical tanks has heen developed 
by Pittsburgh-Des Moines Steel Co. vice-president J. O. Jackson. The 
method reduces the amount of welding necessary and the scrap loss by 
assembling the tank from steel plates that are more nearly rectangular than 


has been possible with the “orange peel” or “longitude and latitude” lay- 


outs previously used. Determination of the most economical arrangement 


for the unconventional layout was made from a new research technique for 


predicting the displacement of flat materials which are to be bent or curved. 
The method consists in assembling a plastic replica of the curved object 
and then relaxing it to a flat surface by the application of sufficient heat. 


A device which automatically feeds checks into a microfilming cam- 
era at the rate of 250 a minute has been developed by the Management Con- 
trols Div. of Remington Rand. The device will also handle cards ranging 
from 24 to 10 in. wide. 


(Continued on page 18) 


al 
| 
= 
; 


Dec. 1949 JOURNAL A.W.W.A. 


This pipe section was cut, under pressure, from a 48” main 
without shut-down or other interruption to service. The operation 
was performed in the course of inserting a gate valve ina 

48” cast iron main, in the distribution system of the 

Water Bureau, City of Philadelphia, Pa. 

Gate valves can be inserted under pressure by SMITH in cast iron, 


asbestos—cement or steel water mains, sizes 4” and larger, 
without shutting off service or dewatering the line. 


EAST ORANGE YP WEW JERSEY 
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(Continued from page 16) 

That flavor can be studied in profile is a new concept advanced by 
Arthur D., Little, Inc., Chemist-Engineers of Cambridge 42, Mass. We 
have long known, of course, that flavor is the.name of the taste and odor 
problem in the field of other foods than water, but little have we realized 
the refinements of technique available to food technologists in studying the 
“ugh” and “pew” of material for ingestion. As a matter of fact, the Little 
analysis, by which a panel of sensitized mouthers and sniffers may indi- 
vidually and in seminar develop a diagram descriptive of flavor, is not only 
fascinating but of possible value to water works men. Just what the 
method involves can best be ascertained by requesting from the Little 
organization a copy of its booklet, “Flavor Profiles—A New Approach to 
Flavor Problems,” S. E. Cairncross and L. B. Sjostrom, for our own pre- 
occupation with the full significance of such terms as the “philosophy of 
seasoning” and “democracy of determining presence or absence of char- 
acteristic notes’’ destroys our reportorial accuracy. Besides, with perhaps 
good reason, you wouldn't believe us if we told you. 


Caveat Salmonella! The New York State health laboratory has just 
been designated a regional salmonella center to collaborate with the world 
center at Copenhagen, Denmark, in the search for the many strains of the 
causative organism of typhoid and typhoid-like diseases. Identification and 
study of these various strains will of course provide a clue to their destruc- 
tion or control, which will be of direct interest to water works men. But 
pending such definite knowledge, we bring the subject up primarily to 
introduce the culprit, Salmonella typhosa, which, on the authority of the 
6th edition of Bergey's Manual, is the proper name for the causative or- 
ganism of waterborne typhoid. Known generally in the water works field 
under such aliases as Bacillus typhosus and, more recently, Eberthella 
typhosa, or even typhi, this organism should be reindexed in your rogues’ 
gallery. Not so much a matter of persnickitiness, proper terminology in 
this case should actually be helpful. After all, even a psychiatrist can tell 


a lot from family history. 


Paul R. Carlon has been appoinced chief engineer of the Calmet Water 
Meter Div. of Well Machinery and Supply Co., Inc., of Fort Worth, Tex. 
He had previously been with Rockwell Mfg. Co. 


Hungerford & Terry of Clayton, N.J., has appointed the following 
representatives: Walton & Best, 320 Plymouth Bldg., Cleveland, Ohio, in 
portions of Ohio and Pennsylvania; Allan K. Cook Co., 505 S. 3rd St., 
Louisville, Ky., in Kentucky; C. J. Gaskell Co., 1007 Falls Bldg., Box 162, 
Memphis, Tenn., in portions of Tennessee and Arkansas; and Harold O. 
Knape, 3083 N. Harwood St., Dallas, Tex., in northeastern Texas. 

(Continued on page 20) 


| a} 
| 
, 
— 
t 


Dec. 1949 JOURNAL A.W.W.A. 19 


3,000,000 GALLON 
STORAGE TANK 
protected by KOPPERS BITUMASTIC 


@ A thick, tough coating of Koppers Bitumastic® 70-B Enamel 
keeps corrosion completely under control inside this 3,000,000 gallon 
water storage tank, property of the Marin Municipal Water District, 
San Rafael, Calif. ‘ 

Applied to sidewalls, bottom, ladders, piping, and support col- 
umns, the Bitumastic Enamel forms a lasting barrier that keeps the 
water from reaching the underlying metal. Age won't change the 
effectiveness of the Bitumastic coating. 

Koppers Contract Department will furnish complete equipment, 
skilled workmen and competent supervision for the job of protecting 
your water and sewage systems with Koppers Bitumastic Enamel 
... hand-brushed on interiors of storage tanks, standpipes and steel 


reservoirs . . . machine-applied inside and out to steel water and 
ee: sewer pipe. Submit your problems for recommenda- 
tF====v tions and quotations. 


—BITUMASTIC ENAMELS 
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KOPPERS COMPANY, INC., Dept. 1214T, Pittsburgh 19, Pa. 
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(Continued from page 18) 


Thanksgiving, just passed in a boneyard full of turkey skeletons, is 
something else again in Stoney Middleton, Derbyshire, England. Not just 
something else because it comes in August either, but something. of special 
significance to water works men. For the Stoney Middleton Thanksgiving, 
called Well-Dressing Day, is a day of thanks for pure water, and, when it 
is considered that the entire populace of the village spends months in plan- 
ning and preparing its well dressings, the sincerity of the thanks ought to 
be evident. 

Actually, the dressing which Stoney Middleton’s well gets as a thank 
you for providing water is made up of religious pictures laboriously created 
out of fresh flowers, mosses, cones, haricot beans, bark, lichens and clay, 
collected, prepared and worked into a prepared board pattern by hundreds 
of volunteers. And though the masterpieces fade soon after they are 
erected, all the more proof that the efforts are spent for thanks rather than 
reward. Would that some of our own consumers might consider even a 
tap-dressing day on which to decorate their plumbing fixtures with new 
washers. 


An electric legging device for water wells has been designed in 
portable form by the instrument division of Carl A. Bays & Assoc., geo- 
logical and geophysical engineering firm. The unit, which may be carried 
in an ordinary passenger car, consists of two parts, the reel with logging 
line, electrode and depth-measuring counter, and the measuring instrument 
in a portable case. The logs obtained provide useful data on new wells to 


guide their completion, and the device has been used in both cased and 
uncased old holes for repair work. Further information available from the 
firm at Box 189, Urbana, III. 


A portable potentiometer designed for corrosion field work has been 
produced by Leeds & Northrup Co., 4934 Stenton Ave., Philadelphia 44, Pa. 
The multirange instrument makes it possible to obtain accurate readings 


quickly when investigating galvanic and electrolytic action along pipelines 
and other buried metallic structures. 


Graver Water Conditioning Co. has moved to larger quarters at 216 
W. 14th St., New York 11. The new location houses sales and engineering, 
a laboratory and an extensive pilot plant. 


The Superheater Co., Ltd., of Montreal, Que., together with its 
affiliate, Combustion Engineering Corp., Ltd., has been appointed to rep- 
resent the De Laval Steam Turbine Co. of Trenton, N.J., in Quebec, 
Newfoundland and the Maritime Provinces. 
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BEAUTY 
EFFICIENCY 
ECONOMY 


FOR MUNICIPAL WATER STORAGE 
REQUIREMENTS 


PITTSBURGH 
MOINES 


Ste 


Match your specific water storage need with the 
right Pittsburgh-Des Moines Elevated Steel Tank! 
We will be happy to consult with you at any 
time, without obligation . . . meanwhile, write 
today for our comprehensive new Catalog: in- 
formative, clear, complete! . 


_ PITTSBURGH *DES MOINES STEEL co. 
— at PITTSBURGH, DES MOINES and SANTA CLARA I 
Sales Offices at: . 


> 3424 Neville Island 
_ NEW YORK . . Room 921, 270 Broadway ee 
‘1228 First National Bank Bldg. 
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22 CORRESPONDENCE 


Picks Pix 
To the Editor: 


I have been rather interested in the 
box score of the “likes and no likes” 
as regards the pictures on the cover of 
the JourNAL. I would very much like 
to add my two bits’ worth in favor of 
the pictures. As a member of the 
American Society of Civil Engineers 
I receive both the Proceedings and 
Civil Engineering. Proceedings, as 
you probably know, comes in a plain 
gray cover with simply the name. On 
the other hand, Civil Engineering has 
a picture of some engineering project 
and, in my estimation, adds consider- 
ably to the interest of the magazine. 
The Journal of the American Chemical 
Society lists the contents on the cover 
as our own JOURNAL used to do. 

A long list of ;a;ers and authors is 
somewhat disturbing, to me at least, 
and appears to accentuate the dryness 
of a scientific publication. On the 
other hand, those publications which 
have a picture seem to give promise 
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of more interesting material inside. 
The modern trend in many  publica- 
tions seems to be to have pictures on 
the cover. In fact, most of our popu- 
lar novels and other literature today 
have a paper cover over the cloth 
binding. ‘This paper cover, as you 
know, contains more or less pictorial 
material and makes a book much more 
interesting, | am sure, than if there 
was merely the cloth cover with the 
name stamped thereon. 

As far as I am concerned, you may 
count me as 100 per cent for your new 
cover, and | would be very much op- 
posed to going back to the old type 
and using it as a table of contents. 

Ray L. Derry 
Prin. San. Engr. 
Dept. of Water & Power 
Los Angeles, Calif.; Nov. 14, 1949 


This last word before a New Year's 
cover leaves us still in doubt. There'll 
trobably be a change—but to what? 
—Eb. 


A safe and dependable self-caulking, 


confidence by hundreds of water 
works. 


self-sealing compound for jointing (A 
water mains. Used with complete a “NORTHROP & COMPANY, INC. 


BOND-O ‘s machine-blended for 
absolute uniformity and contains a 
germicide to inhibit oxidation by 
sulfur bacteria. BOND-O Rubber 
Packing Gaskets are resilient—bac- 
teria-free and quickest of all pack- 
~~ to install. Made in sizes 4’ 
to 60”. 


SPRING VALLEY, WN. Y. 


e Every Bond-o Joint is a Good Joint e 
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STEEL PIPE 


cuts water supply 
costs 


Many waterworks men have found 
they get improved operating efficiency 
by using Armco Welded Steel Pipe 
for water supply and force mains. 

There is little or no loss from leak- 
age. Strong, tight joints can be made 
with standard couplings or by field 
welding. A smooth, spun-enamel lin- 
ing prevents tuberculation and as- 
sures continued high flow capacity. 

ARMCO Steel Pipe also has a high 
strength-to-weight ratio that with- 
stands internal or external pressures. 
It flexes with the load to guard 
against explosive bursting due to vi- 
bration or sudden overload. 

You'll find Armco Pipe easy to 
handle and install. Jobs go fast and 
costs are low. Diameters of ARMco 


MEETS A.W. W.A. 


Steel Pipe range from 6 to 36 inches 
with wall thicknesses from 9/64- to 
1/2-inch. Write for complete infor- 


mation. Armco Drainage & Metal 
Products. Inc.. 1575 Curtis Street. 
Middletown. Ohio. 


RMCoO 


ARMCO 
WELDED STEEL 
PIPE 


SPECIFICATIONS 
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ALBRIGHT & FRIEL, INC. 
Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Valuations 


121 S. Broad St. 


Philadelphia 7, Pa. 


624 Madison Avenue 


CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 


Curnton L. Bogert Ivan L. Bogert 
J. M. M. Greia Rosert A. LINCOLN 
Donato M. Dirmars Arruur P. ACKERMAN 
Water and Sewage Works 
Refuse Disposal Industrial Wastes 
Drainage Flood Control 


New York 22, N. Y. 


Cuas. B. Lovis R. Howson 
Donato H. MAxweELu 


ALVORD, BURDICK & HOWSON 


Engineers 


Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Disposal 
Drainage, Appraisals, Power 
Generation 


Chicago 6 


Civic Opera Building 


BOWE, ALBERTSON 
& ASSOCIATES 


Engineers 
Sewerage—Sewage Treatment 
Water Supply—Purification 
Refuse Disposal—Analyses 
Valuations— Reports— Designs 


110 Williams St. 2082 Kings Highway 
New York 7, N.Y. Fai’ field, Conn. 


CARL A. BAYS & ASSOCIATES 


Geologists —Engineers—Geophysicists 
Industrial Consultants 


Office and Laboratory—308 N. Orchard St. 
Mail Address—P.O. Box 189 
Urbana, I'linois 


BUCK, SEIFERT AND JOST 


Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 
WaTER Suppty—SewacGe Disposat— 
Hypravuiic DEVELOPMENTS 


Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 B. 19th St., New York 3, N. Y. 


A. S. BEHRMAN 
Chemical Consultant 
Water Treatment 


Ion Exchange Processes and Materials 
Patents 


9 S. Clinton St. 


Chicago 6, Ill. 


BURGESS & NIPLE 


Civil & Sanitary Engineers 


Water Supply and Purification 


Sewerage and Sewage Treatment 


584 E. Broad St. Columbus 15, Ohio 


BLACK & VEATCH 
Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


BURNS & McDONNELL 
ENGINEERING CO. 


Consulting Engineers—51 Years 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 
Investigations. 


Box 7088 Country Club P.O., Kansas City 2, Mo. 
Office: 95th & Troost Ave. 


BLACK LABORATORIES, INC. 


Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 


ANALYSIS—TREATMENT— 
CONTROL—RESEARCH 


968 S. Oak St. 


Gainesville, Fla. 


JAMES M. CAIRD 
Established 1898 
C. E. Currron, H. A. BENNETT 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 
Cannon Bidg. Troy, N. Y. 
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Professional Services 


CAMP, DRESSER & McKEE 
Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


CORDDRY & CARPENTER, Inc. 


Scranton, Pa. 


GANNETT FLEMING 


Engineers 
Water Works—Sewerage 
Industrial Wastes—Garbage Disposal 
Roads— Airports—Bridges—Flood Control 
Town Planning—Appraisals 
livestigations & Reports 


Harrisburg, Pa. 
Pittsburgh, Pa. 


THE CHESTER ENGINEERS 


Water Supply and Purification, 
Sewerage Systems, Sewage and 
Industrial Waste Treatment, 
Power Development and Applications, 
Investigations and Reports, 
Valuations and Rates 


210 E. Park Way at Sandusky 
PITTSBURGH 12, PA. 


New York 
Houston 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purification 
Sewage and Industria! Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


Reading, Pa. 


Washington 
Philadelphia 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply —Sewerage 
F'ood Control & Drainage—-Bridges 
Ornamental Street Lighting—Paving 

Light & Power Plants—Appraisals 


351 E. Ohio St. Chicago 11 


1001 N. Front St. 


IVAN M. GLACE 
Consulting Sanitary Engineer 


Water Supply and Purification 
Sewerage, Sewage and Industrial 
Wastes Treatment 
Design, Construction & Supervision of 
Operation 
Laboratory Service 


Harrisburg, Pa. 


DE LEUW, CATHER & COMPANY 


Sewerage 


Water Supply 
Highways 


Railroads 


Grade 
cal Transportation 
Investigations—Reports—Appraisals _ 
Plans and Supervision of Construction 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Charles E. Spofford Ralph W. Horne 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
Water Suppty anp 
SEWERAGE AND SEWAGE TREATMENT—AIRPORTS 


Investigations Reports Designs. Valuations 
Supervision of Construction 


Boston New York 


HAVENS & EMERSON 
W. L. Havens C. A. Emerson 
A. A. Burcer F. C. Totes F. W. Jones 
Consulting Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuations—Laboratories 
Leader Bldg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 


O. S. FENT 


Consulting Ground Water Geologist 


Water Supply Surveys 
Complete Test Drilling Service 


Box 477 Salina, Kansas 


Commercial Trust Building 


CHARLES HAYDOCK 
Consulting Engineer 
Water Works and Sanitation Industrial Wastes 
Design, Construction, Operation and Management 


Reports and Valuations 


Philadelphia 2 
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HITCHCOCK & ESTABROOK, INC. 
Lester D. Lee, Associate 
Consultants to Municipalities since 1920 


Water, Sewerage, Paving, Power Plants, 
Airports, Reports and Appraisals 


521 Sexton Bidg., Minneapolis 15, Minn. 


Reforma 12 


Roberto Meneses Hoyos & Co. 
Ground Water Engineers 


Water Supply 
Test Drilling 
Explorations 


Geophysics 
Flow Tests 
Reports 
Design, Valuations & Supervision 


Mexico City 


W. W. Horner 
H. Shifrin 


Shell Building 


HORNER & SHIFRIN 


Consulting Engineers 


S. W. Jens 
E. E. Bloss 


V. C. Lischer 
Water Supply—Airports—Hydraulic Engineer- 
ing Sewerage — Sewage Treatment— Munici- 
pal Engineering—Reports 


St. Louis 3, Mo. 


METCALF & EDDY 
Engineers 


Water, Sewage, Drainage, Refuse 
and Industrial Wastes Problems 
Airfields Valuations 
Laboratory 


Statler Building, Boston 16 


ROBERT W. HUNT CO. 


Inspection Engineers 
(Established 1888) 
Inspection and Test at Point 


of Origin of Pumps, Tanks, 
Conduit, Pipe and Accessories 


175 W. Jackson Blvd. 
Chicago 4, IIl. 
and Principal Mfg. Centers 


THE H. C. NUTTING COMPANY 


Engineers 


Water Distribution Studies 
Water Waste Surveys 
Trunk Main Surveys 

Meter and Fire Flow Test 


4120 Airport Road 


Cincinnati 26, Ohio 


Security Bldg. 


JONES, HENRY & 
SCHOONMAKER 
(Formerly Jones & Henry) 

Consulting Sanitary Engineers 

Water Works 


Sewerage & Treatment 
Waste Disposal 


Toledo 4, Ohio 


Parsons, Brinckerhoff, Hall & Macdonald 


G. Gale Dixon, Associate 


Engineers 
Dams Water Works Sewerage 
Airports Bridges Tunnels 


Traffic & Transportation Reports Highways 
Subways Foundations 
Harbor Works Valuations 


Power Developments Industrial Buildings 


51 Broadway, New York 6, N.Y. 


Park Building 


MORRIS KNOWLES, INC. 


Engineers 


Water Supply and Purification, 
Sewerage and Sewage Disposal, 
Industrial Wastes, Valuations, 
Laboratory, City Planning. 


Pittsburgh 22, Pa. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Ernest W. WuitLock 
G. G. Werner, Jr. 


Matcotm 
RicHarp Hazen 


Investigations, Reports, Plans 


Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd Se. New York 18, N. Y. 


Water Supply 
Dewatering 
Recharging 


551 Fifth Avenue 


R. M. LEGGETTE 


Consulting Ground Water Geologist 


Salt Water Problems 
Investigations 


Reports 


New York 17, N. Y. 


THE PITOMETER COMPANY 


Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Penstock Gaugings 


50 Church St. New York 7, N. Y. 


Professional Services 


LEE T. PURCELL 
Consulting Engineer 


Water Supply & Purification: Sewerage & Sew- 

age Disposal; Industrial Wastes; Swimming Pool 

Control; Investigations & Re ports; Design; 
Supervision of Construction; Operation 


Analytical Laboratories 


1 Lee Place Paterson 1, N. J. 


STANLEY ENGINEERING 
COMPANY 


Waterworks—Sewerage 
Drainage—Flood Control 
Airports—Electric Power 


Hershey Building 
Muscatine, Ia. 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
Industrial Waste Treatment, 


Laboratories for Chemical and Bacteriological 
Analyses 


New York 55, N.Y. 


369 B. 149th St. 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Waste Disposal 
Structural 


Water Supply Sewerage 
Mechanical 


Appraisals 
Columbus, Ohio 


Surveys Reports 


209 South High St. 


RIPPLE & HOWE 


Consulting Engineers 
O. J. Ripete B. V. Howe 

Appraisals—Reports 
Design—Supervision 

Water Works Systems, Filtration and Softening 

Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 
426 Cooper Bidg., Denver 2, Colo. 


WARD & STRAND 


Engineers 
Crayton N. Warp Joun A. STRAND 


Water Works Power—Water, Steam 


Water Purification & Diesel 

Sewerage Hydraulic Testing 
Flood Control Hydrological Investi- 
Irrigation & Drainage gation 


1 West Main St. Madison 3, Wisconsin 


NICHOLAS A. ROSE 


Consulting Ground Water Geologist 


Investigations 
Reports 
Advisory Service 


Houston 4, Tex. 


1309 Anita Ave. 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations. 
Chemical and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


RUSSELL & AXON 
Consulting Engineers 


S. F. E. 
Joe Wiiitamson, Jr. 


Geo. WENGER 
Water Works, Sewerage, Sewage Disposal, 
Industrial and Power Plants, Appraisals 


408 Olive St. Municipal Airport 
St. Louis 2, Mo. Daytona Beach, Fla. 


WHITMAN & HOWARD 


Engineers 
(Est. 1869.) 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers Consultants 
Civil—Sanitary—Struetural 
Mechanical —Electrical 
Reports, Plans, 
Supervision, Appraisals 


1304 St. Paul St. Baltimore 2, Md. 
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AMERICAN 
WATER WORKS 


ASSOCIATION 


NEW MEMBERS 


Applications received October 1 to 31, 1949 


Adrian, George W., Civ. Eng. <Assoc., 
Dept. of Water & Power, 410 Ducom- 
mun St., Los Angeles 12, Calif. (Oct. '49) 

Albert, Charles A., Jr., Asst. Engr., Maint. 
& Operation Dept., Washington Subur- 
ban San. Com., Hyattsville, Md. (Oct. 

Amawalk-Shenorock Water Dist., Alfred 
Beyrodt, Secy., Shenorock, N.Y. (Corp. 
M. Oct. 

Annen, Robert C., Asst. Chief Engr., Win- 
throp-Stearns, Inc., Rensselaer, N.Y. 
(Oct. MP 

Arcade, Village of, John C. Wise, Supt. of 


MEMBERSHIP 
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Beyrodt, Alfred, see Amawalk-Shenorock 
Water Dist. 


| Blais, Marcel, Operator, Canadian Cela- 


nese, Ltd., Drummondville, Que. (Oct. 


| Bly, Homer B., Supt. & Acting Mer., 


Water Works, Plano, Tex. (Oct. '49) 


| Bowen, J. H., see Lake George, Village of 


Public Works, 17 Church St., Arcade, | 


N.Y. (Munic. Sv. Sub. Oct. 49) 7 


Asbury, W. D., see El Paso County Water | 


Control & Improvement Dist. No. 1 

Barker, Joe, Maint. & Operation, Filter 
Plant, 427 S. Madison Ave., Irvine, Ky. 
(Oct. P 

Barnes, W. Frank, Dist. Mgr., Peoples 
Water Service Co., Corinth, Miss. (Oct. 
MP 

Barrow, Joe, Chief Chemist, Water & Sew- 
age Treatment, Water & Sewage Dept., 
Box 72, Tullahoma, Tenn. (Oct. 

Beauchamp, Frank D., Pumphouse Opera- 
tor, Fibreboard Products, Inc., Antioch, 
Calif. (Oct. 

Benson, Walter, Constr. Supt., B & M 
Constr. Co., 316 Petroleum Bldg., Okla- 
homa City, Okla. (Oct. ’49) 

(Continued 


Bowie, Washington, Engr. of Water De- 
sign, Baltimore County Metropolitan 
Dist., Towson 4, Md. (Oct. '49) M 


Breedlove, H. E., Public Health Engr., 
Mobile County Board of Health, Box 
489, Mobile 3, Ala. (Oct. '49) 

Buffington, L. I., Water Supt., City Water 
Works, Box 166, Jal, N.M. (Oct. '49) 

Cannon, Mallory K., Jr., Sales Engr., Gen- 
eral Electric Co., 200 S. Tryon St., 
Charlotte, N.C. (Oct. '49) 

Carmichael, George Thomas, Asst. San. 
Engr., State Board of Health, Jackson, 
Miss. (Oct. AZ 

Chemical Fire & Rust Proofing Corp., 
Kurt A. Gruber, Secy., 508 E. 117th St., 
New York 35, N.Y. (Assoc. M. Oct. '49) 

Clifford, Robert Keaney, Civ. Engr., Div. 
of Budget, Section of Institutional Eng., 
State of Virginia, 4702 Eastover Ave., 
Richmond 23, Va. (Oct. ’49) 

Clift, Mortimer A., Sales Agent, 815 Berk- 
lev Rd., Indianapolis 8, Ind. (Oct. '49) P 

Cloyd, Ivan, see Normal, Town of 

Coe, James G., Supt., Water Plant, James- 
town, N.D. (Oct. '49) MP 

Cole, T. A., Supt., Meter Dept., Midland, 
Tex. (Oct. '49) 

Costantinou, Costos E., Chemist, Corps of 
Engrs., Washington Dist., Dalecarlia 
Filtration Plant, 5900 MacArthur Blvd., 
Washington, D.C. (Oct. '49) P 

Crachi, Domenico, Jr., Civ. Engr., 142 
Ontario Ave., Massapequa, N.Y. (Oct. 
R 

Craft, John A., see Montauk Water Supply 
Corp. 

Crawford, Perry, see Lake Worth, City of 

Dewey Bros., Inc., \W. R. Helms, Purchas- 
ing Agent, Box 555, Goldsboro, N.C. 
(Assoc. M. Oct. '49) 

Dickson, Frederick J., Civ. Engr., New 
York City Dept. of Water Supply, Gas 
& Elec., 3201 Atlantic Ave., Brooklyn, 
N.Y. (Oct. '49) MPR 
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WAY extend main 


end nipples in each 
in shop, to 

side of valve (in 
place follower 
ing, gasket and 
Of Dresser Coupling. re 
other follower ring and 
on nipple end of valve. 


ad 


alve, slip 
lace over pipe en 
bolts of Dresser 


Position 
parts into p 
and tighten 
Coupling. 


----- 


Use Dresser Couplings for joining all 


Why is this the ideal way to insert valves and run main extensions? 

Because Dressers provide the simplest way to join pipe. The only 
tool needed is a wrench. Work progresses rapidly since there is no lead 
or compound to heat or pour. Joining with Dressers eliminates guess- 
work, too; any workman can make a permanent, absolutely bottle- 
tight connection every time. This method also permits the use of odd 
lengths of plain-end pipe you may have in wad 9 

Made to “live in the ground”, Dresser Couplings absorb vibration, 
wrotect pipe, valves and fittings against we stresses, keep the 

Detailed, factual literature on how Dresser products can solve your 
water line coupling and repair problems is yours for the asking. 
Write today. 


DRESSER 


Dresser Manufacturing Division, 59 Fisher Ave., Bradford, Pa. (One of the Dresser 
Industries) « In Texas: 1121 Rothwell St., Houston - In Canada: 629 Adelaide St., W., 


Toronto + Sales offices: New York, Chicago, Houston, San Francisco 


—_—_ 
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Direction Generale des Services Hydrau- 
liques, Joseph N. Lanoix, Directeur 
General, Rue des Miracles, Port-au- 
Prince, Haiti (Corp. M. Oct. '49) MPR 

Ellingwood, Richard E., Pres. & Megr., Soft 
Water Service Co., 619 N. Monroe St., 
Spokane, Wash. (Oct. 49) P 

El Paso County Water Control & Improve- 
ment Dist. No. 1, W. D. Asbury, Gen. 
Mgr., Ysleta, Tex. (Corp. M. Oct. '49) 

Engel, Robert C., see Horne, George R., & 
Co. 

Ewbank, Norman M., Jr., Sr. San. Chem- 
ist, Water Safety Control Section, 3300 
E. Cheltenham PI., Chicago 49, Il. (Oct. 
49) P 

Fifer, George F., Supt., McMillan Filter 
Plant, Washington Aqueduct, Ist & 
Douglas Sts., N.W., Washington 25, 
D.C. (Oct. '49) 

Finn, Raymond, General Foreman, Water 
Dept., Euclid Ave. & Lake St., Oak 
Park, Ill. (Oct. ’49) M 

Fortson, Eugene P., Jr., Chief, Hydrau- 
lics Div., Waterways Expt. Station, 
Vicksburg, Miss. (Oct. '49) 

French, A. R., see McKesson & Robbins, 
Inc. 

Gall, John F., see Lake City, City of 

Glasser, C. E., General Reduction Co., 
330 S. Dearborn St., Chicago 4, III. 
(Oct. '49) 

Gloyna, Earnest F., Asst. Prof., Univ. of 
Texas, 150-H Engr. Bidg., Austin, Tex. 
(Oct. '49) MPR 

Goldman, Otis, Megr., Falfurrias Water 
Co., Box 218, Falfurrias, Tex. (Oct. 49) 
M 

Goudy, Maynard P., Western Dist. Super- 
visor, Arizona Edison Co., Box 311, 
Yuma, Ariz. (Oct. '49) 

Gould, Seymour M., Civ. Eng. Asst., 
Dept. of Water & Power, Box 3669 
Terminal Annex, Los Angeles 54, Calif. 
(Oct. '49) 

Grady, J. R., Supt., Water Dept., 1011 
College St., Bowling Green, Ky. (Oct. 

Gruber, Kurt A., see Chemical Fire & Rust 
Proofing Corp. 

Grune, Werner Norbert, Research Assoc., 
L. V. Carpenter Lab., 12 Lynn Court, 
Rutherford, N.J. (Oct. '49) PR 
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Gruss, John G., Civ. Engr., Albright & 
Friel, Inc., 121 S. Broad St., Philadel- 
phia 7, Pa. (Oct. '49) PR 

Harbert, John M., III, Pres. & Civ. Engr., 
Harbert Construction Corp., 2337 
20th Ave., S., Birmingham 9, Ala. (Oct. 
PR 

Harrell, Guy B., Hydr. Engr., U.S. Geolog- 
ical Survey, Box 607, Ocala, Fla. (Oct. 

Harvey, Eugene Callan, Sr. Draftsman, 
Bureau of Water Supply, Municipal 
Bldg., Baltimore 2, Md. (Jr. M. Oct. 
49) 

Heald, Leslie E., Supt., Water Works, 
West Burlington, Iowa (Oct. '49) 

Hefling, A. W., Cons. Engr., 209 W. 23rd 
St., Hutchinson, Kan. (Oct. '49) 

Heger, Harold H., Engr., Boyd Phelps, 
Inc., 5350 Southeastern Ave., Indian- 
apolis, Ind. (Oct. 49) MPR 

Helms, W. R., see Dewey Bros., Inc. 

Hermel, V. J., see Western Metal Products 
Co. 

Hewitt, William G., Sr. Engr., Bureau of 
Water Supply, 506 Municipal Bldg., 
Baltimore 2, Md. (Oct. '49) M 

Hoffman, Charles A., see Madison Munici- 
pal Water Works 

Holly Hill, City of, Lawrence O. Upson, 
Holly Hill, Fla. (Corp. M. Oct. '49) MP 

Horne, George R., & Co., Robert C. 
Engel, 22187 Michigan Ave., Dearborn, 
Mich. (Assoc. M. Oct. '49) 

House, Page H., Sales Engr., Wichita 
Pump & Supply Co., 935 Porter, 
Wichita, Kan. (Oct. 49) R 

Hutchens, R. C., Supt., Water Works, 411 
Norman St., Fulton, Ky. (Oct. '49) 

Ingram, Jerald, 
Pinal County 
Ariz. (Oct. '49) 

Johnson, Baker C., Jr. Asst. Supt., Serv- 
ices & Records, Bureau of Water Sup- 
ply, 504 Municipal Bldg., Baltimore 2, 
Md. (Oct. '49) M 

Johnson, Karl Arthur, San. Eng. Asst., 
Dept. of Water & Power, 207 S. Broad- 
way, Los Angeles, Calif. (Oct. '49) 

Jones, Dewey, Supt., Water Dept., Mur- 
ray, Ky. (Oct. '49) 

Jones, J. W., IJr., J. W. Jones Co., Inc., 
425.5. State St., Indianapolis, Ind. (Oct. 

49) MP 
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MORE PUMP 


POMONA! 


Any way you measure it, a Fairbanks- 
Morse Pomona gives you more for 
your pump dollar . . . in performance 
...in efficiency . . . in low-cost oper- 
ation and maintenance. 

Combine such features as true 
water lubrication . . . trouble-freeopen 
impellers . . . smooth, quiet revolvable 
rubber shaft bearings . . . simple ‘‘at 
the surface’ capacity adjustment... 
plus the Fairbanks-Morse reputation 
for unsurpassed quality . . . and it's 
easy to see why. 

Your Fairbanks-Morse Pomona 
Pump Distributor or branch pump 
engineer will be happy to give you 
the complete story on the pump that 
gives you more... Pomona! Fairbanks, 
Morse & Co., Chicago 5, IIl. 


FAIRBANKS-MORSE, 


name worth remembering 

DIESEL LOCOMOTIVES DIESEL ENGINES * PUMPS SCALES 
MOTORS GENERATORS STOKERS * RAILROAD MOTOR 
CARS and STANDPIPES * FARM EQUIPMENT * MAGNETOS 


=. 


Jones, J. W., Sr., Pres., J. W. Jones Co., 
Inc., 425 S. State St., Indianapolis, Ind. 
(Oct. '49) MP 

Kendall, David A., Asst. Head, Water 
Supply & Sewage Treatment Section, 
Bureau of Yards & Docks, Navy Dept., 
Washington 25, D.C. (Oct. '49) 

Kennedy, I. B. (Mrs.), Clerk, Augusta 
County Board of Supervisors, Box 604, 
Staunton, Va. (Oct. 


Kerr, Joseph P., Supervisor, Tabulating 


Equip. Operations, Water Dept., 215 W. | 


Broadway, Long Beach 2, Calif. (Oct. 

Kramer, Ralph, Well Driller, Kramer 
Bros., 15817 Loomis St., Harvey, II. 
(Oct. 

Lake City, City of, John F. Gall, City 
Clerk & Auditor, Lake City, Fla. 
(Munic. Sv. Sub. Oct. 

Lake George, Village of, J. H. Bowen, 
Supt., Water Dept., Lake George, N.Y. 
(Munic. Sv. Sub. Oct. ’49) MP 

Lake Worth, City of, Perry Crawford, 
Mgr., Munic. Water Works, Lake 
Worth, Fla. (Corp. M. Oct. '49) PR 
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Lancaster, Henry Hamilton, Water Plant | 


Operator, West Texas Utilities Co., 
San Angelo, Tex. (Oct. ’49) P 

Lanoix, Joseph N., see Direction Generale 
des Services Hydrauliques 

Lenhart, Burr, Head, Water Supply & 
Sewage Treatment Section, Bureau of 
Yards & Docks, Navy Dept., Washing- 
ton 25, D.C. (Oct. '49) 

MacLean, Gordon E., Sales & Service, 
Dearborn Chemical Co., 918 Brownlee 
Rd., Memphis, Tenn. (Oct. 

Madison Municipal Water Works, Charles 
A. Hoffman, Chairman, Board of Public 
Works, Madison, Ind. (Corp. M. Oct. 

McCall, T. J., see Plant City, City of 

McCarthy, E. J., Pres., Ed. A. McCarthy 


& Son, Inc., Munic. Sewage Plant Pro- 


ject, Madison, Ind. (Oct. '49) 
McFarland, John W., Mer., Control Div., 
East Bay Munic. Utility Dist., 512 
16th St., Oakland 4, Calif. (Oct. '49) 


Mcllroy, Malcolm Strong, Prof. of Elec. 
Eng., Cornell Univ., Ithaca, N.Y. (Oct. 
49) M 
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McKesson & Robbins, Inc., A. R. French, 
Megr., Industrial Chem. Dept., 4th & 
Valley Sts., Burlington, Iowa (Assoc. M. 
Oct. '49) 

MekKibbin, Clifford, Jr., see Sanford, City 
of 

Miller, David R., San. Engr., 9th Naval 
Dist., Quarters 10, NTC, Great Lakes, 
Ill. (Oct. '49) MP 

Miller, Howard D., Plant Supt., Board of 
Public Utilities, 1302 E. Wood St., 
Paris, Tenn. (Oct. '49) 

Mississippi State Rating Bureau, R. H. 
Tucker, Assoc. Mgr. & Chief Engr., 
Standard Life Bldg., Jackson, Miss. 
(Corp. M. Oct. 

Mitchell, Charles A., Dist. Repr., Calgon, 
Inc., Box 2406, Baton Rouge, La. (Oct. 
49) P 

Montauk Water Supply Corp., John A. 
Craft, Vice-Pres., Montauk, N.Y. (Corp. 
M. Oct. '49) M 

Mount Dora, Town of, Harold D. Over- 
hiser, Supt., Light & Water Dept., 
Mount Dora, Fla. (Corp. M. Oct. '49) 
MP 


Murray, Lawrence W., see Rowat & Mur- 
ray i-ngrs. 

Murtaugh, L. F., see Trumansburg, Village 
of 


Nelson, Morris O., Civ. Engr., J. P. Miller 
Artesian Well Co., 161 W. Wisconsin 
Ave., Milwaukee, Wis. (Oct. '49) R 

Nicholls, Irvine L., Jr., see State Peni- 
tentiary Farm 


Nichols, James S., Supt., Water Div., 
Dept. of Public Utilities, Colorado 
Springs, Colo. (Jan. '49) M 

Nichols, Warren B., Assoc. Engr., Dept. 
of the Army, Corps of Engrs., 5900 
MacArthur Blvd., N.W., Washington, 
D.C. (Oct. '49) 


Normal, Town of, Ivan Cloyd, Water 
Works Supt., Normal, Ill. (Corp. M. 
Oct. '49) MPR 

O'Neil, William James, Civ. Engr., Cen- 
tral Mortgage & Housing Corp., Van- 
couver, B.C. (Oct. '49) 

Overhiser, Harold D., see Mount Dora, 
Town of 

Painted Post, Village of, Board of Trustees, 
D. H. Seeley, Painted Post, N.Y. (Corp. 
M. Oct. '49) M 
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REINFORCEMENT CAGE 


\ The physical strength and characteristics of steel 
v The positive protection and permanency of concrete, inside and out 
V The simplicity, flexibility and safety of Lock Joint Rubber Gasket Joints 
. . . TO REDUCE THE COST OF DELIVERED WATER 


Although the Company began the development and manufacture of this 
pipe eighteen years ago, 1941 marks the first appearance of this composite, 
modified pre-stressed pipe in its present form. Since that time, it has become 
established throughout the West as one of the outstanding developments in 
the field of pressure transmission of water. American Concrete Cylinder Pipe 
combines greatest efficiency and economy in the medium diameter range from 
14” to 36” inclusive and in the range of operating pressures from 100 psi upward. 
This pipe is manufactured in nominal lengths of 30 feet. Its design incor- 
porates the physical properties of steel with the protection and permanency of 
concrete. The Lock Joint Rubber Gasket Joint simplifies installation—as- 
sures positive water-tightness under norma) operating conditions. 


The economies of American Concrete Cylinder Pipe are reflected in initial 
cost, ease of installation, sustained capacity, and trouble-free service. All of 
these factors mean substantial savings in the cost of delivered water. Com- 
plete information is available upon request. 


PIPE AND CONSTRUCTION CO. ) 


Concrete Pipe for Main Water Supply Lines, Storm & Sanitary Sewers, Subaqueous Pipe Lines 
P. O. Box 3428, Terminal Annex, Los Angeles 54, California 
Main Offices and Plant—4635 Firestone Blvd., South Gate, Calif. 
District Sales Offices and Plants—Oakland. San Diego, Portland, Oregon 


GROUT POURED IN FIELD 
CONCRETE COATING 
STEEL CYLINDER 
Cal 2 7 
INSIDE OF PY MORT POINTIN 
| 
eee 
| 


Papp, Remig Anthony G., Civ. Engr., 
Malcolm Pirnie Engrs., 25 W. 43rd St., 
New York 18, N.Y. (Oct. 49) MPR 

Pavanello, Renato P., San. Engr., United 
Nations, World Health Organization, 
Palais des Nations, Geneva, Switzer- 
land (Oct. '49) 

Pearcy, J. Hardin, Salesman, Neptune 
Meter Co., Box 47, Clermont, Ind. 
(Oct. '49) P 

Pettit, W. L., Supt., Public Utilities, 
Weslaco, Tex. (Oct. '49) MR 

Pfeiffer, F. R., Public Health Engr., 
State Dept. of Health, Dist. Health 
Service No. 10, Centerville, Iowa (Oct. 
49) MP 

Pittman, William G., Industrial Painting, 
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William G. Pittman, 210 Main St., | 


Hackensack, N.J. (Assoc. M. Oct. '49) 

Plant City, City of, T. J. McCall, City 
Mgr., Plant City, Fla. (Munic. Sv. 
Sub. Oct. ’49) M 


Powers, Thomas J., Project Engr., The | 
Dow Chemical Co., Midland, Mich. | 


(Oct. '49) PR 

Pride, Roland W., Hydr. Engr., U.S. 
Geological Survey, Box 607, Ocala, 
Fla. (Oct. 

Rast, F. S., Jr., Supt., Memphis Suburban 
Utility Dist., 655 Old Millington Rd., 
Memphis, Tenn. (Oct. '49) MPR 

Rowat & Murray Engrs., Lawrence W. 
Murray, Partner, Old Bank Bldg., Bel- 
mond, Iowa (Corp. M. Oct. '49) MPR 


ee eee consi | Upson, Lawrence O., see Holly Hill, City of 


Main, Inc., 80 Federal St., Boston 10, 
Mass. (Oct. 49) PR 

Sanford, City of, Clifford McKibbin Jr., 
Citv Mgr., Sanford, Fla. (Corp. M. 
Oct. ’49) MP 

Schudel, Gustav W., Sr. Engr., Bureau of 
Water Supply, 508 Municipal Bldg., 
Baltimore 2, Md. (Oct. ’49) 

Seeley, D. H., see Painted Post, Village of 

Seymour, Raymond B., Tech. Director & 


Gen. Mgr., Atlas Mineral Products Co., 


Mertztown, Pa. (Oct. '49) 


Smith, Dan R., Jr. Assoc. Engr., Balti- 
more County Metropolitan Dist., Tow- 
son, Md. (Oct. '49) M 


Smith, J. Wilson, Asst. Water Registrar, 
Dist. of Columbia Govt., Washington, 
D.C. (Oct. 49) M 
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Spiegler, Kurt S., Head, Water Treatment 
Section, Israel Ministry of Agriculture, 
Hakirya, Tel Aviv, Israel (Oct. '49) PR 

State Penitentiary Farm, Irvine L. 
Nicholls Jr., Filtration Plant Supt., 
State Farm, Va. (Corp. M. Oct. °49) 
MP 

Steinmetz, George P., Chief Engr., Public 
Service Com., State Office Bldg., 1 W. 
Wilson St., Madison 2, Wis. (Oct. '49) 

Stepp, W. H., Supt. & Filter Operator, 
Water & Sewer Dept., Kermit, W.Va. 
(Oct. '49) MP 

Stravinski, Ceaser Anthony, Dist. San. 
Engr., State Board of Health, Box 269, 
‘Rhinelander, Wis. (Oct. 49) P 

Theal, Alfred Robert, Civ. Eng. Asst., 
Dept. of Water & Power, 141 S. Everett, 
Glendale 5, Calif. (Oct. '49) 

Thill, Stanley J., Civ. Engr. & Land 
Surveyor, Box 4, Conrad, Mont. (Oct. 
MP 

Traficanti, Nicholas, Pres., Desert Waters, 
Inc., 3118 E. Alvin Rd., Tucson, Ariz. 
(Oct. '49) M 

Treat Eng. Co., Guy B. Treat, Pres., 208 
Plaza Court, Oklahoma City, Okla. 
(Corp. M. Oct. '49) MR 

Treat, Guy B., see Treat Eng. Co. 

Trumansburg, Village of, L. F. Murtaugh, 
Water Comr., Water Dept., Trumans- 
burg, N.Y. (Munic. Sv. Sub. Oct. °49) 
MPR 

Tucker, R. H., see Mississippi State Rating 
Bureau 


Vetromile, Daniel S., Sales Engr., Rock- 
well Mfg. Co., 1553 W. 7th Ave., 
Columbus 12, Ohio (Oct. '49) 

Walters, Clyde L., Water Works Supt., 
Board of Public Affairs, Hebron, Ohio 
(Oct. M 

Wardrep, Jeter E., Jr., City Recorder, 
Jefferson City, Tenn. (Oct. '49) 

Waterman, Walter Gilbert, Sr. San. Engr., 
State Water Power & Control Com., 
90-79 Sutphin Blvd., Jamaica, N.Y. 
(Oct. R 

Watson, Vic, Owner, Catalina Water Co., 
4249 E. Flower St., Tucson, Ariz. (Oct. 
49) MR 

Weems, William Jennings, Water Supt., 
Municipal Bldg., Temple, Tex. (Oct. 
49) 
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WICHITA, 
Wichita Municipal Water Works 


Over 200,000 people in Sedgwick County, 
Kansas, look to this modern water works for 
pure, safe water. Engineered by Black & 
Veatch, the Wichita Municipal Water Works 
was constructed in 1940 by Carrothers and 
Crouch, Contractors. A new extension was com- 
pleted in 1948 by Martin K. Eby Construction 
Company. Builders gauges and controlling 
equipment, under the direction of Robert H. 
Hess, Chief Chemist and Superintendent, con- 
tribute to the outstanding performance of the 
plant. For engineering data and information on 
Builders water works equipment, address 
Builders-Providence, Inc. (Division of Builders 
Iron Foundry), Providence 1, R. I. 


BUILDERS 


JOURNAL A.W.W.A. 


MARTIN K. EBY co 


KANSAS 


Contractors 


Builders - Providence 
equipment furnished for 
the Wichita Municipal 
Water Works: 

6 — Style B Rate of Flow 
Venturi Controllers 
6—GA82-IR Loss of 
Head & Rate of Flow 


iit ° i 
— Filter eratin 
Table 4 


ables 
48" x 22” Raw Water 
Venturi Meter 
12” x 8” By-Pass Water 
Venturi Meter 
= on Water Tank 
18" Filtered \ Water Level 


9—10” Propelofio Meters 
2—12” Propelofio Meters 
3—6” Propelofio Meters 
3—8” Propelofio Meters | 


‘PROVIDENCE 


NSTR. Co, 


‘ 
| BLACK 
(Completed in 1948) VEAT, 
— - 4 yt 


Western Metal Products Co., \. J. Her- 
mel, Pres., 611 New York Life Bldg., 
Minneapolis, Minn. (Assoc. M. Oct. 
*49) 

Wex, Edward A., Sales Engr., Hydrite 
Chemical Co., 621 S. 12th St., Milwau- 
kee 4, Wis. (Oct. '49) 

White, Paul R., Cons. Engr., 505 Alameda, 
Muncie, Ind. (Oct. '49) PR 

Wiest, J. Everett, Jr. Asst. Supt. of 
Constr., Bureau of Water Supply, 506 
Municipal Bldg., Baltimore 2, Md. 
(Oct. M 

Wilcox, Roger F., Asst. Engr., Brown & 
Caldwell, 936 Norvell St., El Cerrito, 
Calif. (Oct. '49) 

Winslow, K. M., Pres. Winslow-Light 
Construction Co., Salem, Ind. (Oct. 
*49) 

Wise, John C., see Arcade, Village of 

Wraight, Frank D., Asst. San. Engr., 
State Board of Health, 1700 N. Harrison 
St., Ft. Wayne, Ind. (Oct. '49) 


REINSTATEMENTS 


Bean, S. Karl, Resident Engr., Water 
Dept., Municipal Bldg., Oklahoma City 
2, Okla. (Apr.’ 46) 

Kauffman, Winfield Scott, Sr. Asst. Supt. 
of Constr., Bureau of Water Supply, 506 
Municipal Bldg., Baltimore 2, Md. (Oct. 
42) M 

Kinnear, Joseph Milton, Sr. Assoc. Engr. 
Bureau of Water Supply, Municipal 
Bldg., Baltimore 2, Md. (Jan. '42) M 

Lacour, Leon, Supt., Water & Sewage 
Dept., 213 W. Oak St., Bunkie, La. 
(Oct. '43) 

Wittichen, Carl F., Pres., Wittichen Chem- 
ical Co., 1609 S. 2nd Ave., Birmingham, 
Ala. (Jan. 


LOSSES 
Deaths 


Camp, Cecil S., Louisiana State Univ., 215 
Atkinson Hall, Baton Rouge, La. (Apr. 
46) PR 

Goodell, Joseph Edward, City Chemist, 
Old City Hall, Box 457, Lancaster, Pa. 
(Apr. '24) P 

Pollock, L.!V., Resident Engr., Birming- 
ham Water Works Co., Birmingham 3, 
Ala. (July °39) M 
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CHANGES IN ADDRESS 


Changes received between October 5 and 
November 5, 1949 


Angell, James M., Conover Mast Pub- 
lications, Inc., 205 E. 42nd St., New 
York, N.Y. (July '35) 


Art Concrete Works, Frank M. Brooks, 
366 S. Fair Oaks, Pasadena 1, Calif. 
(Assoc. M. Dec. 

Asselstine, Erwin S., Geologist in Charge, 
U.S. Geological Survey, Ground Water 
Branch, Box 590, Albany, N.Y. (Oct. 
'47) R 

Bell, William E., Inst. of Inter-American 
Affairs, Apdo. 23 Bis, Mexico, D.F., 
Mexico (Oct. '48) 

Bendel, Harold W., R.D. 1, Box 352, S. 
Beverwyck Rd., Parsippany, N.J. (Jan. 
48) P 

Blaik, D. L., Pres. & Gen. Mgr., Leak 
Detector Co., 3391 Blanche Rd., Cleve- 
land 18, Ohio (Apr. 39) 


Brewster, John H., Dist. San. Engr., State 
Dept. of Health, 412 Rogers Bldg., 
Glens Falls, N.Y. (Jan. '47) P 

Brisbane, Eugene C., 509 N. Bedford 
Drive, Beverly Hills, Calif. (Jan. '36) 

Burt, Gordon L., San. Engr. & Supt., 
Sewage Treatment, 5000 N. Columbia 
Blvd., Portland 3, Ore. (Jan. '47) M 


Charbonneau, Thomas F., 305 W. Colonial 
Drive, Orlando, Fla. (Jan. '45) P 


Chun, William H., 1216 Kinoole St., Hilo, 
Hawaii (Jan. 

Cowan, John G., 1210 Monrado, Glendale 
7, Calif. (Jan. '41) R 


Curtis, John K., San. Engr., Dept. of 
Health, City Hall, Ottawa, Ont. (Apr. 
46) 


DeMartini, Frank E., U.S. Public Health 
Service, 819 Appraisers Bldg., 630 San- 
some St., San Francisco 11, Calif. (Sept. 
PR 

Dierker, Fred H., 246 E. 18th St., Costa 
Mesa, Calif. (Oct. '42) R 

Federick, Joseph C., State Dept. of Public 
Works, Div. of Highways, Utica, N.Y. 
(Jan. ’46) MP 

Flaa, Ingwald E., Hydr. Engr., 909 Carl 
Ave., Lafayette, Calif. (May '15) 
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a dependable answer to the problem 


of protecting Water Pipelines 


THE BARRETT DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


*Reg. U. S. Pat. Off. 


Barrett* Waterworks Enamels are manufactured 
specifically to meet the requirements of the water 
industries: 

Barrett Waterworks Enamels neither flow nor sag in 
temperatures as high as 160°F; nor do they crack in 
temperatures as low as 20° below zero. 

Barrett Waterworks Enamels possess sufficient 
flexibility to withstand ‘‘breathing”’ of the pipe and 
deflectional stresses caused by loading of the back-fill. 
Barrett Waterworks Enamels, when used for lining, 
prevent tuberculation or incrustation. Hazen-Williams 
“C” averages 150. The line capacity is sustained, and 
power requirements remain uniform. 

Barrett Waterworks Enamels assure a firmer bond at 
the interfaces of steel, primer, and enamel—a 
characteristic of well recognized importance to the 
water industry. 

The Barrett organization will be glad to advise on 
materials and on application procedures, and to consult 
with you on any pipe-coating problem. 
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Forbes, H. de B., Jr., Lt.Col., Air Installa- | Peavy, Elton E., Southwestern Dist. Mgr., 


tions Div., Headquarters SAC, Offutt 
AFB, Omaha, Neb. (Jan. '46) 

Frankhouser, Elmer V., Helene Apt., 3rd 
& Cooper Sts., Camden, N.J. (Oct. '44) 
P 

Gannon, Timothy J., Asst. San. Engr., 
State Dept. of Public Health, 2008} 
Parker St., Berkeley, Calif. (July '49) 
MP 

Georgia, Ellis G., 29A Fremont Ave., 
Presidio Monterey, Calif. (Jan. '49) 

Goode, Norman John, 10 Elmwood Rd., 
Baltimore 10, Md. (Jan. '47) PR 

Hanlon, T. W., Jr., U.S. Pipe & Foundry 
Co., 1204 Praetorian Bldg., Dallas 1, 
Tex. (Oct. 


Hedgepeth, L. L., 23 Chestnut St., Bound 
Brook, N.J. (Aug. '29) Fuller Award | 


"44. PR 

Hess, John S., 432 Bay Ave., Clearwater, 
Fla. (Oct. ’42) 

Hoad, William Christian, 2114 Wevon- 


shire Rd., Ann Arbor, Mich. (June '13) | 


Howell, Eugene M., 3916 Edison St., San 
Mateo, Calif. (Jan. '37) MP 


John, Robert L., 607—9th Ave., Patterson | 
Heights, Beaver Falls, Pa. (July '43) P | 


Jones, James R., U.S. Geological Survey, 


Kolkowitz, Hyman, 97-12--150th St., 
Jamaica, N.Y. (Oct. '48) 


Leeson, Harold W., Sales Engr., Builders 


Pacific, Inc., 9358 Culver Blvd., Culver | 


City, Calif. (July '46) 

Lombana, Isaac, Apdo. de Correos No. 
2.888, Caracas, Venezuela (Apr. '46) 
Macomber, Ronald Gibbs, U.S. Public 
Health Service, 110 Chester Ave., 

Cleveland, Ohio (Jan. 

Mapes, Joe B., Resident Engr., Freese & 
Nichols, 407 Danciger Bldg., Fort 
Worth 2, Tex. (Oct. ’47) 


State Board of Health, 3rd & Frazer 
Sts., Pendleton, Ore. (Apr. 36) MP 


Montgomery, James M., Cons. Engr., 15 


N. Oakland Ave., Pasadena 1, Calif. | 


(June '27) P 
Peart, Robert F., City Mgr., City Hall, 
Garden City, Kan. (Apr. '49) 


Dresser Mfg. Div., 1202 Kessler Pkwy., 
Dallas, Tex. (Oct. '48) 

Plotkin, Sheldon N., Chem. Engr., Water 
Chemists, Inc., 1700 S. Main St., Los 
Angeles 15, Calif. (Oct. '47) P 

Redmond, John, Jr., Capt., Box 72, Uni- 
versity Station, Minneapolis 14, Minn. 
(Oct. '46) 

Reinhardt, Arthur W., B. Street Pier, 
Room 7, San Diego, Calif. (Jan. '43) P 

Roetman, Edmond T., Public Health 
Engr., U.S. Public Health Service, 5454 
Vanderbilt, Dallas, Tex. (Feb. '34) PR 

Ross, Herman M., Dist. Mer., Graver 
Water Conditioning Co., 1101 Hippo- 
drome Bldg., Cleveland, Ohio (Jan. '43) 

Roulston, Emerson, Box 123, Dunedin, 
Fla. (Oct. '48) 

Sanborn, James F., Waquoit, Mass. (Aug. 
21) 

Stewart, Morgan E., i848 Bidwell Way, 
Sacramento 18, Calif. (Jan. '44) P 

Stone, Ralph, via American Embassy, 
Bogota, Colombia, c/o Dept. of State 
Mail Room, Washington 25, D.C. (Oct. 
44) P 

Stratton, Robert D., 45 Overlook Ave., 
Waterbury 12, Conn. (July '45) 


429 Federal Bidg., Boise, Idaho (Apr. | Suryaprakasam, M. V., c/o C. D. Williams, 


Dept. of Civ. Eng., Univ. of Florida, 
Gainesville, Fla. (July '49) 

Trostle, N. E., Dist. Mgr., Brown County 
Water Improvement Dist. No. 1, 
Brownwood, Tex. (Oct. '42) MW 

Tufts, William, Box 100, Sudbury, Mass. 
(July 47) M 


| Warren Foundry & Pipe Corp., John F. 


Benjamin, Sales Mgr., 55 Liberty St., 
New York, N.Y. (Assoc. M. Mar. '11) 


| Warrick, Louis F., San. Engr., U.S. Public 


Health Service, Div. of Water Pollution 
Control, Federal Security Bldg., Wash- 
ington 25, D.C. (Apr. ’20) Fuller Award 
"40. PR 


Merryman, Harold W., Asst. San. Engr., | White, Albert, Dist. Mgr., Pittsburgh 


Pipe Cleaner Co., 1712 N. 26th St., 
Birmingham 4, Ala. (July '49) 

Winder, Norman G., 5210 Bradford Drive, 
Dallas 9, Tex. (Oct. '39) 

Wirz, Herman, Jr., Field Supt., Dept. of 
Water & Power, 5506 Templeton St., 
Los Angeles 32, Calif. (Oct. '43) M 
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WATER SERVICE 
PRODUCTS 


Tue HAYS “Duo-Stop” is a com- 
bination corporation stop and saddle 
which makes it unnecessary to buy cor- 
poration stops and service clamps or 
saddles separately. It is designed to in- 
stall on 2 inch mains, either cast iron or 
steel ... requires no tapping of the main 
and can be installed without interruption 
of service. It can be supplied with outlet 
for iron pipe, copper service, or various 
types of thread. 


Hays Manufacturing Company is one 
of the largest making a complete line of 
water service products, and throughout 
eighty years the name HAYS has been 
a guarantee of quality. Every HAYS fit- 
ting is precision machined, specially 
lubricated for enduring operation, and 
HAYS Main Drilling Machine hydrostatically tested at 200 pounds or 
for installing HAYS ‘‘Duo- more. All corporation stops can be in- 


Stop.’ Ask for our new com- 
ake catalog of pole peed stalled with any standard tapping ma- 
ice products. chine equipment. 


COPPER - BRASS - LEAD - IRON 


HAYS WATER WORKS PRODUCTS | 
HAYS co., ERIE, PA. 
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° Key: In the reference to the publication in which 
Condensation the abstracted article appears, 39:473 (May '47) 
indicates volume 39, page 473, issue dated May 1947. 

If the publication is paged by the issue, 39:5:1 (May °47) indicates volume 39, number 
5, page 1, issue dated May 1947. Abbreviations following an abstract indicate that it 
was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 
Hygiene (Great Britain); C. A.—Chemical Abstracts; I. M.—Institute of Metals (Great 


Brizain); P.H.E.A.—Public Health Engineering Abstracts; S.W.J.—Sewage Works 
Journal; W.P.R.—Water Pollution Research (Great Briiain). 


FILTRATION 


Cleaning of Filter Sands. THomas 
D. Key. Wtr. & Wtr. Eng. (Gt. 
Br.), 52:25 (Jan. ’49). Problem of 
detg. direction and velocities of stream 
lines (in filter backwashing) as they 
pass upwards from bottom of filter 
to trough sills appears too complex to 
be worked out mathematically. Ob- 
servable movements on surface of 
overlying water while backwashing 
indicate: [1] water surface between 
troughs always seen as dead water; 
[2] visible drawoff toward sill of 
trough limited to within 8” of outside 
edge of trough. Movements also fit 
following deductions: [1] silt de- 
posited on filter moved horizontally 
toward troughs during backwashing; 
[2] somewhere close to troughs’ edges 
there are stream lines having greater 
vertical velocities than 12 fpm. If 
these stream lines did not exist, filter 
sand of 0.6-mm. diam. could not be 
lifted out of filter. To substantiate 
assumptions, small replica of main 
filters built. Observations show that: 


|1] Air scour effectively broke up top 
surface of sand but produced no move- 
ment inside layer. [2] Time required 
to disrupt top surface was few sec- 
onds. [3] Definite contraction of sand 
layer resulted from incoming air ex- 
pelling water lying in layer. [4] Air 
bubbles formed and remained perma- 
nent and almost stationary feature in 
supporting gravel. [5] Silt lying on 
top surface never completely removed 
by backwashing but accumulated and 
penetrated layer during subsequent 
backwashings and ultimately fouled it 
so that sand grains adhered to each 
other. [6] Backwashing flows em- 
ployed never disrupted layer or threw 
sand into suspension in water. They 
lifted finely divided silt particles but 
not denser coagulated silt particles. 
[7] Gravel supporting filter disrupted 
and thrown up into sand when re- 
verse flow passed into filter drained of 
water. [8] Filter contracted when put 
into coinmission after backwashing. 
Rate and duration of contraction 
could not be measured, but careful 
observations showed shrinkage taking 


(Continued on page 42) 


when you consider CATHODIC PROTECTION 
look to E.R.P.’s facilities 


- - + top-notch research engineers and development facilities. 


- - a skilled engineering and design staff 


- + + trained field engineers for special surveys. 
- + + first line equipment—Dow. Alcoa, Federal. Westinghouse. G.E. and others 
- - specialized service and installation crews conveniently located to give prompt 


service. 


At E.R.P. your corrosion problems get the individual attention necessary for successful 


solution. There’s no obligation. Write today. 


E-9 ELECTRO RUST-PROOFING CORP.., (N. J.) 


BELLEVILLE 9. NEW JERSEY + REPRESENTED IN PRINCIPAL CITIES 
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WATER CONDITIONING 
EQUIPMENT 


Accurately Engineered 


to individual plant requirements 


Backed By 40 Years of Experience 
in design, fabrication and installation of 
all types of water conditioning equipment 


AS WELL AS 


Development and application of all types of 
water conditioning methods and processes 


Write Today for Graver Catalogues 


There is no obligation for analysis of raw water samples 
and our recommendations concerning specific problems. 


GRAVER WATER CONDITIONING CO. 


216 West 14th Street, New York 11, New York, U.S.A. 


JGRAVER CHICAGO PHILADELPHIA CLEVELAND 


A DIVISION OF GRAVER TANK MPG -C0.INC. cwcaco, 
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The New Way 
to locate pipe 
with the 


M-SCOPE 


... the instrument that takes every bit of gucs= 
work out of locating buried pipe, valves, boxes, 
service stubs, etc. Write for bulletin No. 6. 


JOSEPH G. POLLARD CO., Ine. 
PIPE LINE EQUIPMENT 


New Ilyde Park, N. Y. 
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(Continued from page 40) 


| place 10 min. after filter had begun 


operating. Fall in surface level 
amounted, in all, to about 1”. Con- 
cluded that benefits derived from air 
scouring have been largely overraced 
and sometimes do more harm than 
good; when air scour employed, bub- 
bles of air collect and remain in sup- 
porting gravel, providing favorable 
conditions for growth of minute 
worms; normal rate of vertical rise 
not in itself sufficient to lift floccu- 
lated silt off filter, but vertical induced 
currents, set up by adhering nappe 
weir discharge near wash water 
troughs, can do so. At commence- 


| ment of backwash, sand, when un- 


clean, tends to rise off supporting 
gravel bed; ineffectively cleaned filter 
sands acquire adhesiveness and tend- 
ency to bind when subjected to con- 
traction pressure following air scour, 
so that when backwash pressure ap- 
plied undulations in bed set up, caus- 
ing surface cracksethat develop into 
permanent feature. Filter put to re- 
wash after backwashing, contracts 
slightly during next 10-20 min.; and 
when filter emptied of water content, 
almost universal practice is to refill 
by allowing backwash water to enter 
from bottom. This practice can dis- 
rupt and throw supporting gravel into 
sand. Apparent cause is rapid in- 
crease in veloc. of backwash water 
when passing from gravel into sand 


/ at time when interstices full of air. 


It appeared that by turning conven 


| tional wash water trough upside down, 


deposited silt could be drawn across 
filter more effectively than by weir 
discharge. Such trough need consist 
only of two side plates extending 
across filter with outlet at one end, so 
that, during backwashing, level of 
water between plates must necessarily 
be lowered below that outside and un- 
derflow induced across filter which 
would draw deposited silt under and 
into trough area. Trough of this kind 
would also provide localized with- 
drawal from level close to top of fil- 
(Continued on page 44) 
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TESTED FOR 
OVER 30 YEARS 


For more than thirty years water works superin- 
tendents have been using Hydro-tite for joining 
bell and spigot pipe. They have found that this self- 
caulking, self-sealing compound costs less to buy, 
requires less labor, makes tighter joints and with- 
stands the effects of time, strain and vibration. Send 
for data book and sample. 


Always use Fibrex, the bacteria-free packing for 
pipe joints. Send for sample. 


HYDRAULIC DEVELOPMENT 


Main Sales Office: 50 Church St., New York, N. 7. 
Works: West Medford Station, Boston, Mass. 
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HYDRO-TITE | 
WATER PIPE 
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ter when in expanded condition and 
should more easily remove impurities. 
Small exptl. filter built incorporating 
this wash trough. Expts. proved that 
unflocculated silt could be removed, 
either from surface or when held in 
bed, with new design of trough. Uni- 
versally accepted means of decanting 
backwash water by weir discharge 
into U-shaped trough not most effi- 
cient way; better results can be ob- 
tained by turning trough upside down 
and obtaining localized withdrawal 
from level close to top of filter in ex- 
panded condition during backwashing. 
Discussion. R. W. AitKEN. /bid., 
§2:130 (Mar. 49). Slow sand filters 
not fundamentally same as rapid sand 
type. They will not work when sand 
is clean, because removal of impuri- 
ties carried out by “schmutzdecke” 
formed on top of sand. Rapid sand 
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(Continued from page 42) 
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filter relies on deposition of particles 
in suspension in water on surface of 
sand grains within filter. Number of 
rapid gravity filter plants have no 
wash water trough. In majority of 
these, wash water. discharges over 
weir at one end of filter, lip of weir 
being 4-6” above top of sand. Con- 
traction of sand layer when air scour 
applied similar to contraction obtained 
when any granular material shaken. 
Rising of sand as “piston” when wa- 
ter turned on does not occur in large 
filters. Relative vertical movement of 
sand grains due to fact that sides of 
filter in author’s expts. not perfectly 
vertical. His suggestion that air 
scour harmful not backed by support- 
ing data. He draws horrid picture of 
minute worms developing in air bub- 
bles. Method described by author to 
keep veloc. of water above sand 


(Continued on page 46) 


The Kupferle organization has been 
in continuous operation for almost 


a hundred years ... that is a big 
consideration in selecting fire hy- 
drants that are expected to be in 
service many years. You know 
that in selecting Kupferle Fire hy- 
drants that replacement parts will 
always be available. 

Send for Specification sheets of the 
full line of Kupferle Fire Hydrants. 


JOHN C. KUPFERLE FOUNDRY CO 
ST. LOUIS 


KUPFERLE 


|SPARLING MAIN-LINE 


METERS 


Accurate Measurement 


FeFFICIENT operation of any 

water system demands ac- 

curate knowledge of how much 

— is going into distribution 
es. 


Bulletin 310 on request 
*«SPARLING 


LOS ANGELES - CHICAGO - CINCINNATI 
NEW YORK - BOSTON 
SEATTLE - DALLAS 
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“Hey, Joe! Did you ever see a $100 bolt?” 


JOE: ‘“‘What d’ya mean, a_hundred- 
dollar bolt?”’ 


GUS: “Just what I said. We’re raising 
Number 3 Gate just now and _ this 
anchor bolt let go.”’ 


JOE: ‘‘But we put that gate in less than 
two years ago, and...” 


GUS: ‘Yeah, I know. But we used ordi- 
nary bolts and this one’s already rusted 
through. It’ll cost at least a hundred 
bucks to take that gate out, dig the old 
bolt out of the concrete and set a new 
one in.” 


JOE: ‘‘I guess it will. But from here out 
we don’t make that mistake twice. 
From now on everything that goes in 
is Everdur.”’ 


Most sewage and waterworks engineers have 
discovered that the most economical way to lick 
the corrosion problem in their plants is to use 
Everdur*—ANACONDA's copper-silicon group of 
alloys. There are plants where equipment made 
of Everdur has been doing it for over 22 years. 

If you don't already know about Everdur, let us 
tell you about its high strength, durability and how 
easy it is to fabricate it into lightweight, low-cost 
wrought assemblies. Just ask for the Everdur 
booklets. Let our Technical Department counsel you 
on any special problems or applications. Write to 
The American Brass Company, Waterbury 20, 
Connecticut. In Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. 49170 


Where corrosion resistance counts—use Everdur 


NACONDA 


copper-silicon alloys 
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HELLIGE 
COMPARATORS 


WATER 
TESTS 
NONTADING 


GLASS COLOR 
STANDARDS 


Hellige Glass Color 
Standards are safely 
mounted in unbreak- 
able plastic frames. 
They are more 
convenient and eco- 
nomical. They never 
fade or change, 
THEY NEVER FAIL. 


Comparator 
No. 605 


WRITE FOR BULLETIN No. 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 


HEADQUARTERS FOR COLORIMETRIC APPARATUS 
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(Continued from page 44) 
high as possible not believed to be 
necessarily best. Before fair com- 
parison can be made with existing 
methods, more information necessary ; 
in particular: [1] max. loss of head 
before filters washed, [2] percentage 
of wash water used and [3] avg. 
quant. of suspended matter in water 
going to filter. When suspended mat- 
ter allowed to collect on surface only, 
so that filter used as strainer, runs 
will be short in relation to quant. of 
impurities retained. Duty of air scour 
or surface wash or mechanical rakes 
is to break up upper portion of layer 
so that all particles contg. dirt have 
lower hydraulic settling value than 
sand. In America high-veloc.-wash 
filters only partially successful in over- 
coming mudball problem. Practice of 
using high-veloc. jets of water di- 
rected downwards on surface of sand, 
in conjunction with normal upwash, 
has become popular. Efficiently de- 
signed air scour system enables filter 
to deal with conditions in which parti- 
cles enter filter and are deposited on 
sand grains. Full use made of capac. 
of filter to retain dirt while maintain- 
ing reasonably long runs and min. 
waste of wash water. Rebuttal. 
Tuomas D. Key. J/bid., 52:291 (June 
 Incontestable that both slow 
sand and rapid sand filters act as 
strainers for removal of suspended 
matter, including bacteria, and this 
accomplished, in part, by absorptive 
power of surface film which surrounds 
each sand grain. Therefore, Aitken’s 
statement that slow sand filters remove 
impurities by slimy film on surface, 
and rapid sand filters by slimy film 
formed inside bed, is only one of de- 
gree and not fundamental design prin- 
ciple of filters. True that infestations 
of worms may appear close to and 
around underdrain, often for no ex- 
plainable reason. As elimination diffi- 
cult, anything favorable to their growth 
-~-for instance, air bubbles when air 
scour used—should be avoided. Floc- 
culated suspended matter not kept in 
(Continued on page 48) 
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REINFORCEMENT 


ASBESTOS CEMENT 
SHEET 


install... 


REINFORCEMENT 


PORCELAIN 
STRAINER 


PORCELAIN 
EXTENSION 


| ANCHOR ROD 
e 


non-corrodible 


ASBESTOS CEMENT 
RING 


f The Permutit Monocrete Underdrain is of 
Check these Advantages: monolithic construction, the header and lat- 
© All parts of the under- erals consisting of conduits cast in concrete. 
Porcelain extension stems extend from the 

header and laterals to the top surface of the 


@ All strainers are located concrete; heavy porcelain strainers are screwed 
in the same horizontal into these stems. The laterals are formed by 
plane. specially designed inflatable rubber tubes 


4 which are removed after the concrete has set. 
e Large laterals tipo The top slab of the header is then poured, 
header assure uniform col- using asbestos-cement sheet forms which are 
lection and distribution of lefe tn place. 
water. For full information about this remarkable 
i uniform! new unit, write to The Permutit Company, 
s aced regardiess of fiter Dept. JA-12, 330 West 42nd St., New York 18, 
dimensions. N. Y., or to the Permutit Company of Canada, 
Ltd., Montreal. 
@ Inexpensive and easily 
constructed. 


@ The monolithic construc- 
tion is rigid and rugged. 


HEADQUARTERS FOR OVER 35 YEARS 


WATER CONDITIONING 


— 
THE NEW PERMUTIT MONOCRETE UNDERDRAIN : 
< | 4 
| 


48 CONDENSATION 


suspension over filter and could not 
leave filter tank until moved horizon- 
tally across bed toward troughs dur- 
ing backwashing. Filters backwashed 
every 24 hr., regardless of head loss. 
During summer percentage of wash 
water 2.04, while in winter rises to 3%. 
Obviously lower percentage would be 
obtained if filters were run to max. 
head loss of 6’. However, advantage 
of scheduling backwashings when lab. 
staff present has been found to out- 
weigh saving in wash water.—-H. I. 
Babbitt. 


Slow Sand Filters. The “Sivade” 
Method of Cleaning. Anon. Wrr. 
& Wtr. Eng. (Gt. Br.) 52:351 (July 
49). To clean top dirty layer of sand 
by backwashing, wash water rate on 
order of 820 gph./sq.ft. (Imp.) re- 
quired. Originality of Sivade method 


(Continued from page 46) 


(Continued on page 30) 


LIMITORQUE 


V ol. 41, No. 12 


lies in limiting area subject to back 
flushing to about 32 sq.ft. by movable 
enclosure of filtering surface which 
requires rate of flow easily obtainable. 
Apparatus consists essentially of clean- 
water injection grill mounted on dirty- 
water suction box. Injection grill 
composed of horizontal tube perfo- 
rated by numerous small holes and fed 
by vertical tubes through which clean 
water supplied by injection pump. 
Suction box, which extends full width 
of filter, with small clearance at each 
end, has shaft at center through which 
dirty water drawn by extraction pump. 
Grill and box can be raised and low- 
ered. Equipment mounted on travel- 
ing bridge, which moves on rails 
above filter bed. Selector, as appa- 
ratus is called, driven to one end of 
filter; injection and extraction pumps 
started; suction box lowered until 


VALVE CONTROLS 


Operate by the “push of a button”, from either re- 
mote or nearby control panel. They prevent damage 
to stem. seat, disc, gate or plug, because the Torque 
Seating Switch limits the torque and thereby shuts 
off the motor, before trouble can occur. Thousands 
are in daily use on land and sea. Other features are: 


Write for new Catalog, and please use your Business Letterhead when writing 


PHILADELPHIA GEAR WORKS, Inc. 
ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. 
NEW YORK * PITTSBURGH * CHICAGO * HOUSTON 
In Canade: William and J. G. Greey Limited, Toronto 


Self-contained unit—no gears, nuts or bearings to buy. 
Weatherproof, dust-tight and watertight construction. 
Hammerblow device. 

Non-rotating handwhee! built into the unit. 

Automatic declutching. 

One terminal board for all electrical connections. 
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Wel MERCHEN 
SCALE FEEDER 


FOR WATER AND SEWAGE TREATMENT CHEMICALS 


Wallace & Tiernan is proud to offer this machine, proven 
by nine years’ experience in the flour, grain, and chemical 
industries, to those water works operators who desire maxi- 
mum accuracy, simplicity, and dependability in dry chemical 
feeding equipment. 


WHAT THE FEEDER DOES—Feeds continuously and ac- 
curately at rate selected by operator—Scale beam calibrated 
in pounds per unit of time—Once rate is chosen, feeder auto- 
matically adjusts itself to that rate, thus eliminates calibra- 
tion regardless of material fed— Quantity of chemical fed 
recorded on tally unit. 


HOW IT WORKS—Feeds BY WEIGHT using constant speed 
belt drive with variable speed screw feed section, thus elim- 
inates inherent inaccuracy of variable belt speed method. 


ADVANTAGES—Totally enclosed motors, oil seals on all 
bearings, oil baths for drive gears, dust-tight beam enclosure 
—Provides minimum maintenance and insures high accuracy 
of feeder for life of machine—Adaptable to program or pro- 
portional control—Alarm systems can be added—Wide range 
up to 2 cu. iit./min.—Extreme accuracy provides maximum 
economy in feeding of chemicals. 


Communicate with your nearest W&T representative and he 
will gladly furnish you with complete information on the W&T 
Merchen Scale Feeder. 


WALLACE & TIERNAN M12 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 
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SOFT WATER? 
Yes— but 


When you buy any zeolite water 
softener—manual, semi-automatic or 
fully automatic—insist that it be equip- 
ped with an H & T poppet type multi- 
port valve. 


This valve, built in all sizes and for 
all requirements, is a masterpiece of 
workmanship and operating simplicity. 
It is available only to experienced water 
softener manufacturers. 


Designed, built and guaranteed by 


HUNGERFORD 
& TERRY, INC. 


Clayton, New Jersey 
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(Continued from page 48) 
sides penetrate surface of sand; and 
grill jowered. Injected water, which 
puts sand in suspension, moves upward 
inside vertical slice of sand bounded 
by edges of suction box. Speed of 
water current entrains only mud. 
Sand thoroughly cleaned throughout 
its thickness. Wash water consump- 
tion less than 1°, of water filtered. 
Power consumption less than 7 whr. 
per 1000 gal. (Imp.) filtered. One 
man in 14 hr. can clean two prefilters 
with total surface area of 4300 sq.ft— 
H. EF. Babbitt. 


How to Utilize Natural Sands for 
Rapid Filtration. I’. Frison. L’Eau 
(Fr.) 36:7, 25 (Jan. Feb. °49). 
Choice of natural sands for filtration 
not difficult, but requires study and 
practical application. To determine 
physical properties of sand, rub some 
fine sand in hand, observe light crack- 
ling; put small amount of sand in 
glass of water. If sand pure, water 
remains limpid ; when some sand placed 
on white cloth, no foreign matter 
should adhere. Dry sand at 110°C. 
and keep sample in 20% HCl for 24 
hr., then dry again. Loss should be 
less than 5%. Determine effective 
size and uniformity coefficient.—IV. 
Rudolfs. 


TASTE AND ODOR 
CONTROL 


A Tasteless Residual at the Tap. 


K. S. MacLeop. Wtr. & Sew. (Can.) 
86:8:22 (Aug. “48). ClO, success- 
fully employed over 2 yr. in Scar- 
borough Township, Ont., to remove 
tastes and odors which occur with 
varying intensity throughout yr. and 
reach peak in spring and fall. NaCloO., 
introduced into discharge from chlo- 
rinator in ratio 1:1 by wt. to Cl, 
varies from 3 to 4.5 lb./mil.gal., de- 
pending on severity of taste and odor. 
Tests using Haller and Listek’s amper- 
ometric Na arsenite titration method 
showed that ClO, residuals persist 
(Continued on page 52) 
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“QUICK EXECUTION 


OF THE JOB WAS 


ESSENTIAL” 


KeaM “CENTURY” 
ASBESTOS-CEMENT PIPE 


DID IT GOOD 'N’ FAST! 


Gatlinburg, Tennessee, is the 
“Gateway to the Great Smoky 
Mountains.’’ Much local and 
regional trade depends on tour- 
ist traffic. The use of K&M 
“Century” Asbestos-Cement Pipe 
for the new water mains resulted 
in a minimum of obstruction 
to travel and business during 
installation. 


Here is the good report: The 
pipe’s light weight “eliminated 
use of heavy laying equipment”’ 
(saving cost, needless tie-ups and 
business slowdown). ‘“‘Ease with 
which the pipe was tightly joined 
with ‘Century’ Simplex Cou- 
plings permitted backfilling the 


trenches immediately and greatly 
contributed to fast installation.” 


So the whole region gained, and 
now the taxpayers will be spared 
the inconvenience and mainte- 
nance expense resulting from 
corrosion, tuberculation and elec- 
trolysis. Inherently free of those 
old drawbacks, K&M “Century” 
Pipe keeps flow area, friction 
factor, and pumping cost at their 
initial figure! More than a match 
for the stresses of earth settle- 
ment and traffic vibration, this 
modern K&M type of main 
actually strengthens with age. 
Wherever used it makes the job 
go faster—better—and pays the 
public. Write us for data. 


Nature made 
Keasbey & Mattison has made it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY: AMBLER + PENNSYLVANIA 
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throughout distr. system in amts. suffi- 
cient for effective bacterial kill, where- 
as free Cl disappears almost at once 
and only negligible amts. of less effec- 
tive chloramines remain. No con- 
sistent relationship between o-tolidine 
residuals (total Cl) and bacterial kill, 
but relatively exact relationship be- 
tween bacterial kill and residual indi- 
cated by o-tolidine-arsenite test, which 
differentiates between free Cl and 
chloramines. This relationship holds 
whether residual is Cl or ClO... Dem- 
onstrated elsewhere that ClO, equals 
Cl in effectiveness as bactericide and, 
moreover, is relatively insensitive to 
changes in temp. and pH. Amper- 
ometric titration method, which is de- 
scribed, distinguishes between free Cl, 
chloramine, ClO, and chlorite, and 
complete anal. can be made in 20 min. 
Results reproducible to 0.01 ppm.— 
R. E. Thompson. 


Waste Waters From Coal Process- 
ing Industries and Water Supply. 
F. Mernck & A. SPALTENSTEIN. Ge- 
sundh.-Ing. (Ger.) 68:7 (’47). Tastes 
may appear on chlorination of water 
contg. phenol in concn. below that de- 
tectable by chem. tests. Complete 
prohibition of discharge of waste wa- 
ter contg. phenols to surface waters 
used for supply not economically pos- 
sible and most complete treatment at 
present possible for such waste waters 
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(by recovery of phenol, followed by 
biol. treatment and treatment with 
adsorptive ash) will not reduce phenol 
to less than 3-10 ppm. Limiting 
concen. above which taste may be 
caused on chlorination known to be 
about 0.002 ppm. for phenol and some- 
what lower for cresols, but no agree- 
ment on limit for higher phenols. 
Nonvolatile higher phenols must not, 
however, be disregarded; phenol re- 
covery processes involving evapn. 
greatly increase ratio of these higher 
phenols to volatile phenols. Expts. 
described in which formation of taste 
in presence of free chlorine by vari- 
ous phenols investigated. In one se- 
ries of tests, substances used included 
phenols, cresols, naphthols, guaiacol, 
xylenols, resorcinol, pyrocatechol, hy- 
droquinone and pyrogallol; no chloro- 
phenol taste detected with p-amido- 
phenol, pyrocatechol, resorcinol or py- 
rogallol, even at concns. of 5000 ppm. 
Expts. then carried out with volatile 
phenols in Berlin tap water at pH 
values of 4.0 and 7.4 and temps. be- 
tween 12° and 15°C. With almost 
all volatile phenols tested, “threshold 
concen.” (lowest concen. at which chlo- 
rophenol taste could be detected) much 
lower at: pH 4.0 than at pH 7.4 and 
much lower than that commonly found 
in streams to which waste waters 
contg. such phenols discharged. Detn. 
of concen. of phenol in stream not re- 


(Continued on page 54) 


PALMER 


AGITATORS 


Prevent Sand Beds From Cracking 
Eliminate Mud Balls 

Save Wash Water 

Lengthen Filter Runs 

Higher Rates of Filtration 


FLOC-ALATORS @ CONVEYORS @ PALMER SURFACE WASH SYSTEMS 


STUART CORPORATION, 516 N. Charlies Street, Baltimore 1, Md. 
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SLEEVES AND 
VALVES FOR 


TAPPING SLEEVE 
AND VALVE 


Atianta, 
Kansas City, Los 
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LEADERSHIP FOR 


REN 


Gote Valves ® Square Bottom Valves ® Topping Valves ond Sleeves 
Hydronts @ Check Valves @ Air Release Valves 


RENSSELAER VA!.VE COMPANY ° TROY, N. Y. 


Division of Neptune Meter Company 


Pa., Chicago, Denver, Haverill, Mass., Hornell, N. Y., 
Memphis, Pittsburgh, San Francisco, Seattie, Waco 


There are many good makes of tapping 
and repair equipment available today. 
But there’s only ONE line with the name 
RENSSELAER behind it—and that means 
a lot to experienced users. It means 
CERTAINTY of rugged construction, no 
breakdowns on the job. It means LAST- 
INGLY watertight sleeve joints with 
heavy lead gaskets full sleeve length. It 
means that bolts WON’T TURN in bot- 
tom half of Rensselaer sleeves while nuts 
are being tightened—a big help on the job. 
And it means 1-o-n-g sleeves for greater 
support, plus a neater job of centering the 
sleeve, better caulking and saving of lead, 
(thanks to the raised lead-rings inside). 
Yes, it always pays to buy under the name 
Rensselaer, the name backed 
by over 65 years of experience. 
Why not call in a Rensselaer 
Representative today? 


OVER 65 YEARS 
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HARCO CORPORATION 
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ELECTRICAL 


RUST PREVENTION 


Solve your 


Corrosion Problems 
with 
HARCO Cathodic 


Protection 
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liable method of judging probability 
of appearance of taste on chlorination ; 
necessary to det. concn. in waste water 
before discharge and diln. afforded by 
receiving stream. As, however, there 
are great differences between different 
phenols in lowest concn. causing taste, 
'and as waste waters from different 
| processes contain different mixts. of 
phenols, expts. made with samples of 
waste waters from various processes 
of treatment of hard and soft coals to 
find threshold concen. Values obtained 
varied considerably but appeared to 


‘depend upon proportion of phenol and 


cresols in mixt. of phenols. Another 
possibility examd. was whether compn. 


of mixt. of phenols in waste water 


altered, by removal of phenol by tri- 
cresyl phosphate process, Phenosolvan 
process or Koppers process, so as to 
affect taste formation. No such effect 
found aiter treatment tricresyl 
phosphate process but threshold concen. 
increased by treatment by other two 
processes. Diln. required may be to 
some extent affected by reaction of 
water (generally weakly alk.) and by 
self-purif. in stream. ‘Tests also made 


/of effect, on production of taste by 


volatile phenols, of ammonia-chlorine 
treatment and treatment with chlo- 
ramine. Results show that in neutral 
or alk. water threshold value consid- 
erably increased by ammonia-chlorine 


‘treatment and very much more in- 


If corrosion is costing you money by 
its destructive action on water tanks, 
ground storage tank bottoms, buried 
pipe lines, buried fuel tanks, etc.—con- 
tact HARCO corrosion engineers! 


HARCO, specialists in Cathodic Pro- 
lection, will gladly consult with you 
without obligation. Write HARCO 
Corp., 2157 E. 4th St., Cleveland 15, 
Ohio. 


creased by treatment with chloramine. 


OTHER ARTICLES NOTED 


| Effects of Reservoir Operation on 
Stream Water Quality. R. L. Woop- 


WARD & M. LeBosguet Jr. U.S. Pub. 
Health Repts., 64:39:1223 (Sept. 30. 
49). 


Corrosion Problems in Water Wells. 


E. Larson. Water Well Jour. 


3:5:19 (Sept.-Oct. 1949). 


Reclaiming Water From Sewage 
Pub. Wks., 80:10:56 (Oct. 
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SPECIFICALLY DESIGNED FOR THE CLEAN, 
EFFICIENT CARBONATION OF LIQUIDS 


93% ABSORPTION — 88% TOTAL CHEMICAL EFFICIENCY 


@ A COs producer that COMPLETELY burns GAS or OIL. 


@ Produces the highest percentage of COe gas with no CO or condensible 
carbon. 


@ Completely eliminates oil scum... no taste imparted to potable waters. 
@ No scrubbers or filters required. 


@ Compressor handles clean, cold air only. The fuel is burned under suffi- 
cient pressure to cause deep diffusion directly from the producer. 


@ Diffuses COe gas by efficient impingement diffuser, insuring 93% ab- 
sorption and eliminating diffuser corrosion. 


@A factory-tested, package unit with air compressor, fuel pumps and 
appurtenances mounted on one frame. 


@ 50% more chemical efficiency than any other method in current practice. 
To Reduce Costs and Modernize Your Plant: 


WRITE FOR BULLETIN 757 


WALKER PROCESS BQUIPMENT INC.. 


FACTORY ENGINEERING OFFICES LABORATORIES 
«518 HANKES AVENUE AURORA, ILLINOIS 


PROGUIP 
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STOP FISH 


This patented fish control method 
employs modern electronics in over- 
coming a serious operating and 
maintenance problem. Fish of all 
sizes are kept at a safe distance from 
intake structures, or screens, by the 
use of an Electronic Control Unit. 
This equipment, gencrating special 
electrical impulses, energizes an elec- 
trode system designed and engi- 


neered for your particular fish con- | 


trol problem- 


The Burkey Electric Fish Screen 
has been thoroughly proven through 
yearsof service in Condensing Water 
Intakes, Hydroelectric Plants, 
Water Systems and Industrial 
Pumping Installations. 


DOES NOT STUN OR KILL FISH. 


Recommended by State Conservation Officials. 
‘Free literature and quotations upon request. 


Electric Fish Screen Co. 


1130 No. Poinsettia Place, Hollywood 46, Calif. 


SERVICE 


| by 


LINES Vol. 41, No, 12 


Aerial topographic maps produced 

optical-mechanical plotting from 
precision stereoscopic pairs of photo- 
graphs are the subject of an enlighten- 
ing brochure, “Wings for the Transit,” 
distributed by Lockwood, Kessler & 
Bartlett, Inc., 32 Court St., Brooklyn 2, 
N.Y. The resulting photogrammetric 
maps are said to be so accurate that 
90 per cent of all elevations are correct 
within one-half of a contour interval. 


Compression distillation of sea or 
other waters for the production of 
a highly purified water suitable not 
merely for drinking, but for industrial 
and pharmaceutical use, is described 
in a folder released by Arthur D. 
Little, Inc., 30 Memorial Drive, Cam- 
bridge 42, Mass. 


Laboratory clamps, supports and 
other metalware are cataloged in a 
24-page illustrated brochure distrib- 
uted by Fisher Scientific Co., 717 
Forbes St., Pittsburgh 19, Pa., and 
Eimer and Amend, 635 Greenwich St., 
New York 14, N.Y. 


(Continued on page 58) 


Filter Sand and Gravel 


WELL WASHED AND CAREFULLY 
GRADED TO ANY SPECIFICATION. 


PROMPT SHIPMENT IN BULK 
OR IN BAGS OF 100 LB. EACH. 


Inquiries Solicited 


Northern Gravel Co. 


P. O. Box 307, Muscatine, lowa 
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In considering replacement vs. reconditioning of a 53 year old line 
carrying Water to Chula Vista and National City, Calif., the California 
Water and Telephone Company decided to recondition the line since 
replacement in addition to the tremendous cost would have meant dis- 
turbing many acres of valuable citrus and vegetable fields. 


Reconditioning involved a thorough cleaning by National of over 
15,000 feet of 24 inch line, after which the entire line was centrilined. 


According to information received, the reconditioning has added at 
least 20 years more of useful life with a marked increase in the volume 


of water previously hgndled. 


Our engineers will gladly submit facts and figures on how National has 
solved similar problems for other utilities. Why not write today? 


31 


NATIONAL WATER MAIN CLEANING CO., 50 church st., N.Y. 7, N.Y. 


ATLANTA, GA., 333 Candler Building * ATLANTA, GA., 1221 Mortgage Guarantee Bidg. 
BOSTON, MASS., 115 Peterboro St. * CHICAGO, ILL., Room 1336, 122 So. Michigan 
Avenue * FLANDREAI, S. D., 315 No. Crescent Street * KANSAS CITY, MO., 422 B. 
M. A. Bidg. * LITTLE FALLS, N. J., Box 91 * LOS ANGELES, CALIF., 448 So. Hill 
Street * OMAHA 5, NEBR , 3812 Castellar Street * RICHMOND 19, VA., 210 East Frank- 
lin Street * SALT LAKE CITY, UTAH, 149-151 W. Second South St. * SAN FRANCISCO, 
CALIF., 681 Market St. * SIGNAL MOUNTAIN, TENN., 204 Slayton Street * WACO, 
TEXAS, P. O. Box 887 * MONTREAL, 2028 Union Avenue « WINNIPEG, 576 Wall St. 
HAVANA * MAYAGUEZ, PUERTO RICO * BOGOTA * CARACAS « MEXICO CITY. 
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(Continued from page 54) 


Economic electric power genera- 
tion, as an auxiliary to the function- 
ing of steam turbines for driving 
pumps and other uses, is explained 
and the efficiency of the byproduct 
operation detailed in a catalog of 
multi-stage turbines, No. 4200, issued 
by De Laval Steam Turbine Co., 
Trenton 2, N.J. The design features 
of the turbines are also described and 
illustrated. 


Sound-powered telephones for in- 
dustrial use are described in a catalog 
issued by United States Instrument 
Corp., 409 Broad St., Summit, N.J. 
Selective ringing systems for up to 
24 common-talking stations, or an un- 
limited number of common-ringing 
stations, are provided. A range of 30 
miles is said to be possible, without 
external power sources, on No. 22 
wire (American Wire Gage). 


Instruments for remote indicating, 
controlling and totalizing of flow are 
described in a 24-page illustrated cata- 
log, No. 50, of Ratomatic and other 
recorders and meters. Electrical and 
pneumatic transmitters are included. 
Copies may be obtained from Fischer 
& Porter Co., 50 County Line Road, 
Hatboro, Pa. 


“Modern Metal Finishing,” publi- 
cation of which has been suspended by 
the Du Pont Co. since June 1941, has 
reappeared and will again contain 
articles about technical developments 
in the treatment of metals—descaling, 
cleaning, heat treating and_ electro- 
plating. 


Gate valves in the Fig. 27 and 30 
line of Kennedy standard bronze 
valves are the subject of a brochure 
issued by Kennedy Valve Mfg. Ceo., 
Elmira, N.Y 


3 Money, Time and Labor 
Saving Features of 


UNIVERSAL” 


CAST IRON PIPE 


LAID WITH ONLY WRENCHES 


NO CAULKING MATERIALS 


NO GASKETS. NO BELL 
HOLES TO DIG. 


*REG. U.S. PAT. OFF. : 
An 
For water supply, fire protection systems, 

di industrial, and irri- 


~ 4 
gation. Flexible. 
Dept. C 

E CENTRAL FOUNDRY COMPANY 
386 FOURTH AVENUE, NEW YORK 16, N. Y. 


Gentlemen: Send us information and catalog 
on UNIVERSAL CAST IRON PIPE. 


NAME 
STREET 
CITY 


PROOF 
“STERELATOR EFFICIENCY” 


Actual Usere—THE BEST PROOF OF ALL— 
Prove our claims that Everson SterElatorS are 


DEPENDABLE - SAFE - EFFICIENT 
Easy to operate at LOW MAINTENANCE COST. 
Everson SterElatorS METER-MIX-FEED Chlorine 
omy for all water SterElisinG requirements. 
Furnished for manual or automatic a 
Everson SterElatorS utilize a high vacu 
d for list of 


Sterplate 


treet, Chicago 10, Illinois 
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THIS NAME ON A COMPOUND METER 


is the best guarantee you can have, for it eliminates 
all guess work, assures dependability, accurate 
registration and low maintenance cost. 


All Bronze Case up to 6 inches 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 
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TECHNICAL 
SESSIONS 


Section Meeting Reports 

West Virginia Section: The eleventh annual meeting of the West 
Virginia Section was held at Oglebay Park, Wheeling, on September 22-23. 
The water works meeting immediately followed the third annual meeting of 
the West Virginia Sewage and Industrial Wastes Assn. with a joint banquet 
held for both groups the evening of September 22nd. A total of 123 reg- 
istered for the water works meeting, which was somewhat below the average 
for the past several vears. 

The meeting place was an unusual one for the section. Oglebay Park 
is a magnificent 800-acre enterprise maintained by the city of Wheeling. 
The park operates a series of well appointed cabins, in which the majority 
chose to stay, the less hardy repairing to the Wheeling hotels. Most every- 
one enjoyed the change, and all were appreciative of the efforts of the local 
arrangement committee. The technical sessions were held in the Pine Room, 
a well equipped assembly hall. 

The first technical session opened on the afternoon of September 22nd 
with Chairman J. A. Sample presiding. The first scheduled paper was 
“Chlorine Dioxide’ presented by John F. Synan, Mathieson Alkali Co., 
who gave an account of the development and application of chlorine dioxide 
in water treatment. This provoked considerable discussion by A. R. Todd 
of Wheeling, P. D. Simmons of Weirton, Lawson Haynes of Charleston, 
Everett Chandler of Williamson, and Dr. W. W. Hodge of the Mellon 
Institute, Pittsburgh, Pa. Todd, Simmons and Chandler reported success 
in controlling phenolic tastes, whereas Haynes reported a failure in prevent- 
ing tastes caused by chemical plant wastes in the Kanawha River. 

The national headquarters of the Association was ably represented by 
Vice-President W. Victor Weir, who spoke on the subject “The A.W.W.A. 
Helps the Water Works Industry.” The section was also honored to have 
Past-President Wendall LaDue from nearby Akron, Ohio, in attendance 
at the meeting. 

A softball game between the section and the sewage and industrial 
wastes association had been ambitiously scheduled for September 22nd, but 


(Continued on page 62) 
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% PROPORTIONEERS% new 
Ferro-Feeder is the ideal propor- 
tioning pump for sludge condi- 
tioning . . . it’s specially made to 
feed 35% to 40% solutions of 
ferric chloride or other corrosive 
liquids against pressures to 20 
p.s.i. In design, construction, and 
operation, the Ferro-Feeder in- 
corporates the experience gained 
in the manufacture of over 27,000 
%Proportioneers% chemical 
feeders. 


improved Design 


Write today for complete information 


61 CODDING STREET, PROVIDENCE 1, R. I. 


A.W.W.A. 


Ferro-Feeder 
_ Improved 3 Ways 


Positive displacement for high ac- 
curacy ® Large Capacity . . . one 
gallon per minute ® Feeding rate 
adjustable while unit is operating. 


improved Construction 


Soft rubber, whipcord reinforced 
diaphragm ® Hard rubber check 
valves and reagent head ® Long- 
lived Hastelloy “D” and other non- 
corrosive metals. 


€) improved Operation 


Automatically feeds in proportion to 
variable flow ® Delivers chemical to 
upper levels under pressure ® Easily 
cross-connected to sewage pump and 
other equipment or direct chain 
driven from sludge elevator sprocket. 
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(Continued from page 60) 


to the relief of all concerned, some inspired member decided the playing 
field was too wet and the contest was called off. 

A pleasant banquet was held in the Pine Room Thursday evening. 
Toastmaster Ray Corll of the Weirton Steel Co. introduced the dignitaries 
and guests, and served as anxouncer for the entertainment which followed. 
The section was entertained with a concert by the nationally famous Weirton 
Steel Male Chorus, directed by T. Herbert Davies. 

The September 23rd session opened with Chairman Sample presiding. 
Milo Gray, Safety Director, Weirton Steel Co. opened with an informative 
talk on “Safety Problems.” Attention was catied to the common disregard 
of ordinary safety precautions around water works. Lengthy discussion 
from the floor dealt primarily with the handling of chlorine. 

The Public Service Commission of West Virginia, working with a 
representative committee of water works officials in the state, revised and 
issued in 1948 “Water Rules and Regulations of the West Virginia Public 
Service Commission.” Earle H. Morris, chief engineer of the commission, 
presented several of the important rules for discussion, and pointed out that 
the commission intends to enforce the rule requiring the maintenance of 
accurate distribution system maps. Most interest was expressed in the 
rule which fixes the procedure for extending water service. 

A “question box” was established at the registration desk at the start 
of the meeting and more questions were submitted than could be answered 
in the 45 minutes allotted to the subject. Chairman Sample read the 
questions and called for answers and discussion from the floor. Two ques- 
tions which provoked a lot of discussion were “Can filter sand be cleaned 
in place by an inhibited acid, such as is used in acidizing oil wells?” and 
“What can be done to increase the pay of water plant operators?” It was 
the general consensus that care should be used in the acidizing procedure, 
and that only an organization with acidizing experience and equipment 
should be allowed to work in a plant. Salary increases was jucged to be 
a matter which could be worked out only at the local level, with each situa- 
tion presenting a different problem. 

The concluding item on the program was a panel discussion with H. k. 
Gidley, Div. of Sanitary Engineering, State Health Dept.; H. \W. Speiden, 
Head, Civil Engineering Dept., West Virginia University; and [Lawson 
Haynes, superintendent of filtration, Charleston; participating. The sub- 
ject for discussion was “Licensing and Training of \Water Plant Operators 
in West Virginia.” The panel discussed the history of licensing in West 
Virginia, and the practical application and administration of the licensing 
law. Asa result of the discussion, a committee was appointed to study the 
feasibility of selecting three or four operating plants as training schools for 
operators, with a fee to be paid to the plants participating in the program. 


(Continued on page 64) 
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tings can be supplied in Gil sizes 
84" with oll types of BELL & SPIGOT 
PIPE 


FLANGE PIPE 


MECHANICAL 
JOINT PIPE 


FLEXIBLE 
JOINT PIPE 


SHORT BODY _ 
BELL & SPIGOT 
SPECIALS 


55 Liberty Street 
New York 5, N.Y. 


SPECIFY 
““WARREN 
PIPE” 
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(Continued from page 62) 
It was also brought out that the State Health Dept. has under consideration 
a correspondence course for water plant operators. 
H. K. Giptey 
Acting Secretary 


Missouri Section: The Missouri Section met jointly with the Missouri 
Water and Sewerage Conference in Joplin on September 25, 26 and 27. 
The total registration was 199. 

The program, which was well received, centered around two principal 
debates: Elevated water storage vs. Ground elevation water storage; and 


Joplin meet offers food for thought as men—and a lady—from 
Missouri get shown (above). Banquet meat also proved nourishing 
(below). 


Shall a public water supply be metered or not metered? The discussion 
was not the usual panel type, but a regular debate with affirmative and 
negative sides and rebuttals. One afternoon was devoted to discussion of 
ground waters, including “Artificial Recharge of Ground Water,” “Uni- 
formity of Ground Absorption and Storage of Surface Water Under- 
ground,” and “Electro-logging of Water Wells.” 

(Continued on page 66) 
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The Last Word in Feeders 
Every Year... 


OMEGA MACHINE CO. 


(Division of Builders Iron Foundry) 
Providence 1, R. I. 


IN FEEDERS 


THE LAST WORD 


ORA EG 
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(Continued from page 64) 

President A. P. Black and Vice-President W. Victor Weir were 
present during the entire meeting. The meeting concluded with a banquet, 
at which Dr. Black spoke on A.W.W.A. affairs. 

Guests of the meeting included U.S. Public Health Service engineers 
of the Div. of Water Pollution Control: Glenn Hopkins, Kansas City, Mo. ; 
Richard Poston, Dallas, Tex.; 5. C. Martin, Chicago ; and Carl Warkentine, 
Little Rock, Ark. 


\V. A. KRAMER 
Secretary-Treasurer 


Michigan Section: The eleventh annual meeting of the Michigan 
Section was held at Park Place Hotel in Traverse City on September 28th 
to 30th. Registered attendance totaled 262, including 51 women. It was 
only three years ago, in 1946, that a previous meeting was held in Traverse 
City. The early return is evidence of the excellent hotel facilities, the 
hospitality of the people and the city, and of the enviable scenic beauty of 
the area. The present meeting was such a success in every matter that it 
would not be too surprising to see the section return once again in the not 
too distant future. 

The technical program included such subject material as a review of 
the highlights in the water works industry in Michigan during the past year ; 
discussion of revenue bonds and their application; recent developments in 
chlorine dioxide chemistry and control, and an informative talk on liquid 
alum. John Hepler, director of the Div. of Engineering, Michigan Dept. 
of Health, discussed “What the State Health Department Expects of a 
Licensed Water Plant Operator.” He explained that each licensed oper- 
ator was a public health worker and as such was expected to help safe- 
guard the health of the people at all times. A discussion by Douglas Feben 
and Michael Taras of the Spring Wells Filtration Plant in Detroit centered 
on “Chlorine Demand Constants of the Detroit Water Supply” and “Pre- 
liminary Studies on the Relationship Between Chlorine Demand Constants 
and Specific Chemical Compounds.” 

George Francis, consulting engineer of Saginaw, reviewed the solution 
of Ontonogan’s water problem with an infiltration gallery located along 
Lake Superior. Earl Norman, Kalamazoo; Albert A. Campbell, Wayne 
County ; and Charles W. Darling, Grand Rapids; discussed “ Methods for 
Making Water Service Extensions Beyond Corporate Limits.” On Thurs- 
day afternoon, William Keck, consultant in ground water problems, dis- 
cussed “Locating Ground Water by Electrical Resistivity Surveys.” From 
the data presented it was quite apparent that these newer methods for locat- 
ing ground water will be used more frequently as water demands continue 
to increase. In this same vein, Norman Billings, Geological Survey Div., 
Dept. of Conservation, discussed “Experiences in Solving Ground Water 
(Continued on page 68) 
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Why Take Less, When 
CALMET GIVES YOU 


ALL 4 eee 


lj 1. ACCURACY. The CAL- 

MET measuring chamber em- 
7 ploys an oscillating piston— 
ZG the time-tested and proven 
Z engineering principle of a 
Z circle to a circle that assures 


A the highest degree of accuracy 
= over a wide range of flows. 


2. FROST PROOF DESIGN. 
\ When a CALMET freezes or 
i internal pressure exceeds 450 
pounds, the frost proof bolt 
and split case design allows 
the main case to separate 
without damage to any part. 


3. LONG LIFE. The unusually large‘capacity of the CALMET 
measuring chamber accommodates a slower*moving piston. There- 
fore, the 54° CALMET requires only 256 nutations to measure a 
cubic foot of water. This means LONGER LIFE, LESS RE- 
PLACEMENTS. 
4. LOW UPKEEP. Split case design, with spuds in the base, 


permits removal of working parts for quick cleaning or inspection 
without disturbing main line connections. Easy to repair. 


@ SALES REPRESENTATIVES — Write 
for complete details of the CALMET 
franchise in your territory. 


ALMET WATER METERS 


MADE BY WELL MACHINERY & SUPPLY CO., INC. —FORT WORTH, TEXAS 
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(Continued jrom page 66) 
Problems.” It was apparent from his discussion that any town desiring to 
develop a ground water supply should obtain as much assistance as possible 
prior to making a final commitment on the type and location of a supply. 
A discussion of five of the more important ground water pollution problems 
which had occurred during the past several years in Michigan was held with 
the hope that publicizing the hazards may result in improved waste disposal 
methods. 

The technical sessions ended with the Friday morning meeting at which 
H. E. Smith, superintendent of water at Adrian, outlined the basis for 
choice between monthly and quarterly billing, and Harry E. Jordan gave a 
serious discussion on the “Value of Standards to the Water Works In- 
dustry.” A round-table closed the technical sessions with reviews of two 
subjects: Tentative minimum standards of design for water distribution 
systems, and Review of proposed regulations for the control of ground 
water pollution. These subjects produced active participation and resulted 
in the appointment of committees to study the problems and report back 
at a later date. 

Again the section was indebted to the manufacturers’ representatives 
for providing clubroom entertainment and refreshments. This type of 


(Continued on page 70) 


ORTHO-TOLIDINE- 


ARSENITE TEST 


The ortho-tolidine-arsenite | | 
test can be performed conveni- | 
ently and accurately with Hellige 
Color Plates and Color Discs for 
chlorine determinations. Direc- 
tions will be furnished without 
charge. Please specify the arti- 
cle number of the color plate or 
disc, or the comparator model. 
Ortho-Tolidine Solution 

16 oz. $1.50;32 0z. $2.50; 1 gal. $9 0O 
Arsenite Reagent 

16 oz. $1.50; 32 oz. $2.50; 1 gal. $9.00 © Saves 75% of costs 
@ Goes 4 times as far 


@ Eliminates cauiking 
@ Needs no large bell holes 
@ Self-seals if broken 


INCORPORATED Immediate shipment. FREE: Illustrated catalog. 
3716 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. Producers also of M. H. Brand Caulking Lead 
HEADQUARTERS FOR COLORIMETRIC APPARATUS MICHAEL HAYMAN & CO., INC. 
st 


862 East Ferry St. Buffalo 11, N. Y. 
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twice 


The municipal water system of Lynchburg, Virginia, 


was plagued by two manifestations of corrosion. One 
resulted in the presence of iron particles in the water 
(red water) at dead ends and fire hydrants; the other 
was the less noticeable but more costly product of 
corrosion known as tuberculation. 

In the fall of 1941, the Lynchburg water depart- 
ment began a series of tests of Calgon, and as a result 
of these tests, started Threshold Treatment with 1 
ppm of Calgon shortly before the beginning of 1942. 
At the same time, use of soda ash in the water system 
was discontinued. 

After five years successful use of Calgon, the De- 


partment decided to make a thorough check of its 
effectiveness. Calgon trectment was discontinued and 
the use of soda ash resumed. 

Within a few months, red water reappeared. Once 
more Calgon feeding was started, and once more cor- 
rosion difficulties ceased. 

Lynchburg is only one of many hundred communi- 
ties of all sizes where Threshold Treatment with 
Calgon is used to prevent scale, control corrosion, 
eliminate “red water” or stabilize water following 
lime softening. 

Calgon representatives will be glad to discuss the 
use of Threshold Treatment in your plant. 


*T. M. Reg. U. S. Pat. Off. 


cal 


A SUBSIDIARY ,OF 
HAGAN CORPORATION 


gon, inc. 


HAGAN BUILDING 
PITTSBURGH 30 PA 
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(Continued from page 68) 
entertainment has proven itself to be desirable and enjoyable and continues 
to have strong support from the Water and Sewage Works Manufacturers’ 
Assn. 

The annual banquet was a grand success and featured such items as 
the presentation of Edward Dunbar Rich Service Awards to 94 persons 
who had completed 25 or more years of meritorious and faithful service in 
providing and maintaining a safe and adequate public water supply in 
Michigan. Col. Rich was present to congratulate the awardees in person. 
The toastmaster at the banquet was Francis DuBois of Detroit who did a 
commendable job of keeping everyone happy and alert so as not to miss 
any of his well prepared witticisms. Dr. Albert E. Heustis, commissioner 
of the Michigan Dept. of Health, and Harry E. Jordan both gave short talks, 
and Dr. Don L. Gibb of the Dow Chemical Co. spoke on plastics. 

The ladies had their own program which featured “An Evening at the 
Hoffmaster Art Studio,” and a scenic tour of Grand Traverse-Leelanau 
Counties sponsored by the Traverse City Iron Works. The ladies were 
fortunate in having fine weather and the season of the year provided plenty 
of color to make the trip a tremendous success. The luncheon at Bourne’s 
on Lake Michigan was enjoyed by 61 ladies. 

Rk. J. Faust 
Secretary-Treasurer 


Iowa Section: The annual meeting of the Iowa Section on October 
6-7 was acclaimed by all those in attendance to be a grand success. The 
sessions were well attended, the discussions were interesting and informa- 
tive, and the entertainment was superb. The total registration was 138, 
not including the 25 ladies. Of those registered, 57 were water works 
employees representing 28 cities, 50 were manufacturers’ representatives, 
and the remaining 31 were professors, engineers and employees of the 
State Dept. of Health and the State Geological Survey. 

The session opened with a discussion of water meter maintenance. 
Wilbur Bjork described how meters were repaired in the Des Moines Water 
Works meter shop and a lively discussion followed. Dale Maffitt, general 
manager of the Des Moines works, led a panel discussion on the subject of 
“Benefited Water Districts Outside the City Limits.” This discussion 
disclosed such widely different practice that it ended with the passage of a 
resolution asking for the creation by A.W.\W.A. of a special committee to 
conduct a nation-wide study of the subject and to recommend a uniform 
and accepted policy. 

Dr. Ralph H. Heeren, Director of Preventable Diseases of the State 
Dept. of Health, in discussing how water supplies affect public health, 
said that an excess of 20 ppm. of nitrates in a water supply caused blue 
babies and an excess of 200 ppm. of sodium in water often was the cause 
(Continued on page 72) 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by 
thousands of munic- 
ipalities in the U. S. 


“Watch Dog” models 
. made in standard 


capacities from 20 g.p.m. 
up: frest-proof and split 


case in household sizes. 
Disc, turbine, or com- 
pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


‘ 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and sO many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON METER CO. 


296 South Street, Newark 5, New Jcrscy 


WORTHINGTON 


WORTHINGTON PUMP AND mAceenenY CORPORATION 
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(Continued from page 70) 
of heart trouble. If fluorine is added to water, he recommended a residual 
of not more than 1.25 ppm. for Lowa. 

Harry J. Corcoran, engineer of the Lowa Inspection Bureau, discussed 
fire insurance rates. He stated that, although fire rates are based both on 
adequate water and fire departments, more stress is placed on the fire 
departments. He also stated that, although the differences in requirements 
for Class 5-6-7-8 ratings are relatively slight, very few cities are placed in 
the higher classifications. 

Col. Jack J. Hinman, now a consulting engineer, showed a number of 
slides he had taken in Japan and told many of the interesting water works 
practices of the Japanese. He stated that a few of the larger cities in Japan 
had plants capable of producing good water, but that the great majority of 
the plants were quite poor. Most of the water supplies are obtained from 
mountain streams which can best be treated with slow sand filters. 

President A. P. Black concluded the technical sessions with a survey of 
recent advances in water treatment. He outlined the history of the use 
of chlorine in such an interesting way that even the peddlers listened atten- 
tively and the water works men marvelled about his general knowledge of 
water works systems. He talked about water softening and fluoridation 
and in general endeared himself to the Lowa Section. 

The smoker on October 6th, sponsored by the manufacturers’ repre- 
sentatives, was outstanding. The food, served buffet style, was excellent 
and abundant, and everyone in attendance was well pleased. Mark Drift- 
mier, superintendent at Burlington and chairman of local arrangements, can 
be congratulated on arranging the classical floor show consisting of a group 
of talented teen-age dancing girls. The dinner on the evening of October 
7th was attended and thoroughly enjoyed by 115 persons. Dr. Black told 
stories in his Texas drawl which brought down the house and did much 
toward raising the morale of the section. Watch the Iowa Section go! 

H. V. PepERSEN 
Secretary-Treasurer 


Inertol™ INERTOL 


COMPANY, INC: 


Protection 
AD OFFICE 


--M eans Lowest Co st 470 FRELING UYSEN AVE. 
NEWARK 5.N_J. 
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Cleveland Adds Radial-Cone Tank 


This 500,000-gal. radial-cone bottom tank has been added in the 
Cleveland, Ohio, water distribution system to improve service. The 
tank is 90 ft. to the bottom and has a range in head of 25 ft. Write 
our nearest office for estimates on elevated tanks when making plans for 
water distribution system improvements. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA BOSTON SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE CLEVELAND 
SAN FRANCISCO HOUSTON ATLANTA HAVANA LOS ANGELES 
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LIST OF ADVERTISERS 


LIST OF ADVERTISERS 


— Johns-Manville Corp................ vi-vii 
American Pipe & Construction Co...... 33 Keasbey & Mattison Co............... 51 
— Kennedy Valve Mfg. Co., The......... — 
Armco Drainage & Metal Products, Inc. 23 19 
ph eae Kupferle, John C., Foundry Co......... 44 
Atlas Mineral Products Co., The....... — |LaMotte Chemical Products Co......... - 
Bateer Meter Biig. Cos... . 77 
Belco Industrial Equipment Div.,Inc.... — Lock Joint Pipe Co.................... i 
— M &H Valve & Fittings Co............ 7 
caw 69 National Cast Iron Pipe.............. 13 
National Water Main Cleaning Co...... 57 
Cast Iron Pipe Research Assn., The... .14- 15 iii 
Central Foundry Co., The............. Northern Gravel Co................... 56 
79 Omega Machine Co. (Div., Builders Iron 
De Laval Steam Turbine Co............ 11 Phelps Dodge Refining Corp............ _ 
— Philadelphia Gear Works, Inc........... 48 
Dowell Tmcorporated —  Pittsburgh-Des Moines Steel Co... . 21 
29 ~+=Pittsburgh Equitable Meter Div. (Rock- 
Electric Fish Screen 56 Portland Cement Assn................. 
Electro Rust-Proofing Corp............ 40  Proportioneers, Inc.................... 61 
58 Rensselaer Valve Co................... 53 
31 Roberts Filter Mfg. Co................ 
Flexible Sewer-Rod Equipment Co...... Verve Bale. 
Ford Meter Box Co., The. ix Simplex Valve & Meter Co............. 
Fraser Utility Supply Co............... — Smith, A. P., Mfg. Co., The. . 17 
General Chemical Div., Allied Chemical Solvay Sales Div., Allied Chemical & Dye 
Graver Water Conditioning Co......... 41 Standard Pipeprotection, Inc........... _ 
Hamilton-Thomas Corp............... 81 Stuart Corp.. 
Harco Corp., Rusta Restor Div........ 54 U.S. Pipe & Foundry v 
Hayman, Michael, & Co., Inc........... GB Virginie 
39 Walker Process Equipment, Inc......... 55 
46, 68 Wallace & Tiernan Co., Inc.......... xii, 49 
59 Warren Foundry & Pipe Corp.. 
Hungerford & Terry, 50 Well Machinery & Supply Co..... 
Hydraulic Development Corp........... 43  Welsbach Corp., Ozone Processes Div. . 5 
“Industrial Chemical Sales Division, West io.) eee Cover 2 
Virginia Pulp & Paper Co............ Worthington- Gamon Meter Co.. <a oe 


Directory of Professional Services—pp. 24-27 


Albright & Friel, Inc. Fent, O. S. Nutting, H. C., Co. 

Alvord, Burdick & Howson Gannett Fleming Corddry & Parsons, Brinckerhoff, Hall & 
Bays, Carl A. & Assoc. Carpenter, Inc. Macdonald 

Behrman, A. S. Gilbert Assoc., Inc. Malcolm Pirnie Engineers 
Black Labs., Inc, Glace, Ivan M. Pitometer Co. 

Black & Veatch Greeley & Hansen Purcell, Lee T. 

Clinton L. Bogert Assoc. Havens & Emerson Riddick, Thomas M. 


Bowe, Albertson & Assoc. Haydock, Charles Ripple & Howe 


and Jost Hitchcock & Estabrook, Inc. 

Burns & McDonnell Eng. Co. Horner & Shifrin Sirrine, J. E., Co. 

Caird, James M. Hunt, Robert W., Co. Stanley Eng. Co. 

Camp, Dresser & McKee Jones, Henry & Schoonmaker Stilson, Alden E. & Assoc. 
Chester, Engineers, The Knowles, Morris, Inc. Ward & Strand 

Consoer, Townsend & Assoc. Leggette, R. M. Weston & Sampson 

De Leuw, Cather & Co. Roberto Meneses Hoyos & Co. Whitman & Howard 

Fay, Spofford & Thorndike Metcalf.& Eddy Whitman, Requardt & Assoc. 
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CENTRILINE 
CORPORATION 


142 CEDAR STREET 
NEW YORK 6, N. Y. 


IN 1935 Centriline did its first work for the city 
of Newark, N. J.—cleaned and lined with cement 
mortar 27,551 feet of 48” riveted steel pipe. The 
capacity of this 40-year old pipe was thereby in- 
creased 77%—12% higher than the original capac- 
ity—and it has stayed there! 


That may explain why Centriline has been called 
back again and again to recondition more of 
Newark’s vital water mains. To date, more than 
40 miles of these mains have been Centrilined. 


If your pipeline investment is under attack by 
tuberculation and corrosion—if your maintenance 
and pumping costs are rising—if your mains de- 
liver less water at a time when you need more— 
call on Centriline. Like Newark, your city will 
find that it pays! 


CEMENT MORTAR LININGS FOR WATER MAINS 


CENTRIFUGALLY APPLIED in strict conformity with 
A.W. W. A. Specifications. 


KE 
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Index of Aduertisers’ Products 


Acidizing of Water Wells: 
Dowell Incorporated 
Activated Carbon: 
Industrial Chemical Sales Div. 


Aerators (Air Diffusers): 

Infilco, Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 

Alr Compressors: 

DeLaval Steam Turbine Co. 

Worthington Pump & Mach. Corp. 

Air-Lift Pumping Systems: 

Worthington Pump & Mach. Corp. 

Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div. 

Stuart Corp. 

Ammonia, Anhydrous: 

General Chemical Div. 

Ammonia Receivers: 

Worthington Pump & Mach. Corp. 

Ammoniators: 

Everson Mfg. Corp. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Brass Goods: 

American Brass Co. 

M. Greenberg’s Sons 

Hays Mfg. Co. 

James Jones Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 

Carbon Dioxide Generators: 

Infilco, Inc. 

Walker Process Equipment, Inc. 

Cathodic Protection: 

Dowell Incorporated (magnesium 
anodes ) 

Electro Rust-Proofing Corp. 

Cement Mortar Lining: 

Centriline Corp. 

Warren Foundry & Pipe Corp. 

Chemical Cleaning of Water 
Mains: 

Dowell Incorporated 

Chemical Feed Apparatus: 

Belco Industrial Equipment Div., 


nc. 
Builders-Providence, Inc. 
Everson Mfg. Corp. 
Infilco, Inc. 
Omega Machine Co. (Div., Build- 
ers Iron. Fdry.) 
Permutit Co. 
Proportioneers, Inc. 
Ross Valve Mfg. Co. 
Simplex Valve & Meter Co. 
Wallace & Tiernan Co., Inc. 
Chemical Scale Removal Serv- 
ices: 
Dowell Incorporated 
Chemists and Engineers: 
(See Prof. Services, pp. 24-27) 
Chlorination Equipment: 
Everson Mfg. Corp. 
Proportioneers, Inc. 
Wallace & Tiernan Co, Inc. 
Chlorine Comparators: 
Everson Mfg. Corp. 
Hellige, Inc. 


Klett Mis. Co 

LaMotte Chemical Products Co. 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Chlorine, Liquid: 
Solvay Sales Div. 
Wallace & Tiernan Co., Inc. 
Clamps and Sleeves, Pipe: 
James B. Clow & Sons 
Dresser Mfg. Div. 
M. Greenberg’s Sons 
Co. 
ensselaer Valve Co, 
A. P. Smith Mfg. Co. 


Clamps, Rell Joint: 
James B. Clow & Sons 
Dresser Mfg. Div. 


Clamps, Pipe Repair: 
James B. Clow ns 

Dresser Mfg. Div. 

Warren Foundry & Pipe Corp. 
Clarifiers: 

Chain Belt Co. 

Dorr Co. 

Infilco, Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Cleaning Water Mains: 


Pipe Clean- 


National’ Water Main Cleaning Co. 
Cocks, Curb and Corporation: 


Hays Mfg. Co. 
James Jones Co. 
A. P. Smuth Mfg. Co. 


Compressors, Portable: 
Worthington Pump & Mach. Corp. 


Condensers: 


United States Pipe & Foundry Co. 


Contractors, Water Supply: 

Layne & Bowler, Inc. 

Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, Inc. 

Infilco, Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 

Copper Sheets: 

American Brass Co. 

Copper Sulfate: 

General Chemical Div. 

Corrosion Control: 

Calgon, Inc. 

Couplings, Flexible: 

DeLaval Steam Turbine Co. 

Dresser Mfg. Div. 

Fairbanks, Morse & Co. 

Philadelphia Gear Works, Inc. 

Culture Media: 

Difco Laboratories, Inc. 

Dechlorinating Agent: 

Virginia Smelting Co. 

Diaphragms, Pump: 

Dorr Co. 

Proportioneers, Inc. 

Engines, Hydraulic: 

Ross Valve Mfg. Co. 

Engineers and Chemists: 

(See Prof. Services, pp. 24-27) 
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Feed Water Treatment: 
Calgon, Inc. 

Hungerford & Terry, Inc. 
Infilco, Inc. 


Filter Materials: 
Anthracite Equipment Corp. 
Infilco, Inc. 

Northern Gravel Co. 


Filters, incl. Feed Water: 
Belco Industrial Equipment Div., 


Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Ross Valve Mfg. Co. 

Walker Process Equipment, Inc. 


Filtration Plant Equipment: 

Builders-Providence, Inc. 

Chain Belt Co. 

Difco Laboratories, Inc 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry. 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 

iv. 
Finders, Pipe: 
Jos. G. Pollard Co., Inc. 


Fish Screens: 
Electric Fish Screen Co. 


Fittings, Copper Pipe: 
Dresser Mfg. Div. 

M. Greenberg's Sons 

Hays Mfg. Co. 

James Jones Co. 


Fittings, Tees, Ells, etc.: 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 
Dresser Mfg. Div. 

James Jones Co. 

oy Valve Mfg. Co. 

M & H Valve & Fittings Co. 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 

Flocculating Equipment: 
Chain Belt Co. 

Dorr Co. 

Infilco, Inc. 

Stuart Corp. 

Walker Process Equipment, Inc. 
Furnaces: 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 
Furnaces, Joint Compound: 
Northrop & Co., 

Gages, Liquid Level: 
Builders-Providence, Inc. 

Infilco, Inc. 

Simplex Valve & Meter Co. 
Gages, Loss of Head, Rate of 

Flow, Sand Expansion: 
Builders-Providence, Inc. 

Infilco, Inc. 

Northrop & Co., Inc. 
Simplex Valve & Meter Co, 
R. W. Sparling 
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About 98 percent of a well 
water system is an underground 
construction project. Just how 
good the materials used are, or 
how poor the well was built, can- 
not be adequately checked by 
anyone in your organization. It 
is a question of depending on 
the reputation, integrity and skill 
of the builder. 


First, Layne uses well building 
methods obtained from nearly 
three quarters of a century of 
world-wide experience. And sec- 
ond, everything used: casing, 
shutter screen, shafting, bear- 
ings, impellers, motors and con- 


LAYNE & BOWLER, INC. 


Something About the Way 
They Are Installed 


trols are of the very finest quality. 
And furthermore, Layne well 
water systems are built to pro- 
duce greater volumes of water 
than can be obtained from the 
conventional type of installation. 


Layne’s “know how” omits 
guess work and patch ups in con- 
struction errors by the less ex- 
perienced. After the installation 
has been accepted, you have the 
long established and responsible 
Layne organization on which you 
can depend for repairs, parts or 
service when and if ever needed. 
For further information, catalogs, 
etc., address. 


General Offices, 
Memphis 8, Tenn. 


= 
r 
\ 
7 
4 
; 
> 
4 
a 
| 
‘ 
} WELL WATER SYSTEMS | 
is 


78 


Gasholders: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Gaskets, Rubber Packing: 
Northrop & Co., Inc. 

Gates, Shear and Sluice: 
Armco Drainage & Metal Products, 
Inc. 

R. D. Wood Co. 

Gears, Speed Reducing: 
DeLaval Steam Turbine Co. 

Philadelphia Gear Works, Inc. 

Glass Standards—Colorimetric 
Analysis Equipment: 
Hellige, Inc. 

Klett Mfg. Co. 

LaMotte Chemical Products Co. 
Photovolt Corp. 

Wallace & Tiernan Co., Inc. 

Goosenecks (with or without 
Corporation Stops): 

Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 

Greensand; see Zeolite 

Ilydrants: 

James B. Clow & Sons 

M. Greenberg’s Sons 

James Jones Co. 

Kennedy Valve Mfg. Co. 

ohn C. Kupferle Foundry Co. 
udlow Valve Mfg. Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 

Rensselaer Valve Co. 

Ross Valve Mfg. Co. 

R. D. Wood Co. 


Hydrogen Ion Equipment: 
Hellige, Inc. 

LaMotte Chemical Products Co. 
Photovolt Corp. 

Wallace & Tiernan Cc., Inc. 


Iron Removal Plants: 
American Well Works 
Belco Industrial Equipment Div., 


Inc. 
Chain Belt Co. 
Hungerford & Terry, Inc. 
Infilco, Inc. 
Permutit Co. 
Roberts Filter Mfg. Co. 
Walker Process Equipment, Inc. 
Welsbach Corp., Ozone Processes 
Div. 
Jointing Materials: 
Atlas Mineral Products Co. 
Michael Hayman & Co., Inc. 
Hydraulic Development Corp. 
Leadite Co., 
Northrop & Co., Inc. 
Joints, Mechanical, Pipe: 
Carson-Cadillac Co. 
Cast Iron Pipe Research Assn. 
Central Foundry Co. 
James B. Clow & Sons 
Dresser Mfg. Div. 
United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 


Lime Slakers and Feeders: 

Dorr Co. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 


Magnesium Anodes (Corrosion 
Control): 

Dowell Incorporated 

Manometers, Rate of Flow: 

Builders-Providence, Inc. 

Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co. 

Pittsburgh Equitable Meter Div. 


ADVERTISERS’ PRODUCTS INDEX 


Meter Couplings and Yokes: 
Badger Meter Mig. Co. 
Dresser Mfg. Div. 
Ford Meter Box Co, 

Hays Mfg. Co. 

Hersey Mfg. Co. 

ames Jones Co, 

Mueller Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 
A. P. Smith Mfg. 
Worthington-Gamon Meter Co. 


Meter Reading and Record 
Books: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 


Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 


Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
A. P. Smith Mfg. Co. 

Well Machinery & Supply Co. 

Worthington-Gamon Meter Co. 


Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc. 

Infilco, Inc. 

Simplex Valve & Meter Co. 

R. Sparling 


Industrial, 


al: 
er Meter Mfg. Co. 
Buffalo Meter Co. 
Builders-Providence, Inc. 
Hersey Mfg. Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 
Simplex Valve & Meter Co. 
A. P. Smith Mfg. Co. 
R. W. Sparling 
Well Machinery & Supply Co. 
Worthington-Gamon Meter Co. 


Commer- 


Mixing Equipment: 
Industrial Equipment Div., 


Chain Belt Co. 
Infilco, Inc. 
Walker Process Equipment, Inc. 


Ozonation Equipment: 

Welsbach Corp., Ozone Processes 
Div. 

Pipe, Asbestos-Cement: 

Johns-Manville Corp. 

Keasbey & Mattison Co. 


Pipe, Brass: 
American Brass Co. 


Pipe, Cast Iron (and Fittings) : 
American Cast Iron Pipe Co. 
Cast Iron Pipe Research Assn. 
Central Foundry Co. 

James B. Clow & Sons 

United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp 

R. D. Wood Co. 


Pipe, Cement Lined: 

Cast Iron Pipe Research Assn. 
Central Foundry Co. 

James B. Clow & Sons 

Preload Companies, The 

United States Pipe & Foundry Co. 
Warren Foundry Pipe Corp 

R. D. Wood Co. 
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Pipe Coatings and Linings: 
The Barrett Div. 

Cast Iron Pipe Research Assn. 
Centriline Corp. 

Koppers Co., Re. 

Preload Companies, The 

Reilly Tar & Chemical Co. 
Standard Pipeprotection, Inc. 
Warren Foundry & Pipe Corp. 


Pipe, Concrete: 
American Pipe & Construction Co. 
Lock Joint Pipe 


Pipe, Copper: 
American Brass Co. 


Cutting 
Ellis & Ford Mfg. Co. 

ihe. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 


Pipe Jointing Materials: 
(See Jointing Materials) 


Pipe, Steel: 

a Drainage & Metal Products, 
nc. 

Bethlehem Steel Co. 

Plugs, Removable: 

James B. Clow & Sons 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co 

Warren Foundry & Pipe Corp. 


Potentiometers: 
Hellige, Inc. 


Pressure Regulators: 
Ross Valve Mfg. Co. 


Pumps, Boiler Feed: 2 

DeLaval Steam Turbine Co. 

Fairbanks, Morse & Co 

Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Centrifugal: 
American Well Works 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Fairbanks, Morse & Co 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Chemical Feed: 
Everson Mfg. Corp. 

Infilco, Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Pumps, Deep ell: 

American Well Works 

Fairbanks, Morse & Co. 

Layne & Bowler, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Worthington Pump & Mach. Corp. 


Pumps, Diaphragm: 
Dorr Co. 
Proportioneers, Inc. 


Pumps, Hydrant: 
Jos. G. Pollard Co., Inc. 


Pumps, Hydraulic Booster: 
Fairbanks, Morse & Co. 
Ross Valve Mfg. Co. 


Pumps, Sewage: 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Fairbanks, Morse & Co. 
Peerless Pump _Div., Food 
Machinery Corp. 
Pumps, Sump: 
DeLaval Steam Turbine Co 
Economy Pumps, Inc. 
Fairbanks, Morse & Co. 
Peerless Pump Div., Food 
Machinery Corp. 
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INCREASED 


Check REX 


e Assures an effluent of maxi- x 


mum clarity. 
e Requires detention periods / 
of from 4 to 2 of time re- 
quired by conventional tank. 
¢ Provides maximum capacity 
for any desired tank size. 
¢ Operates efficiently at high 


overflow rates. 

e Allows compact, eco- 
nomical grouping with 
other structures because 

of rect 


INFLUENT 


CONVEYOR 
SLUDGE 
COLLECTOR 


SLUDGE HOPPER 
SLUDGE DRAW OFF PIPE 


Rex Verti-Flo Clarifier delivers a 
highly clarified effluent with an ex- 
tremely short detention period. This 
new, efficient unit consists of a series 
of adjustable weirs and baffles which 
divide a rectangular settling tank 
into a series of cells. Weirs are ad- 
justed to regulate closely the flow 
distribution among the cells for maxi- 
mum efficiency. Extremely long weir 
length is obtained with this unique 
principle. The combination of large 
weir length and low vertical veloci- 
ties assures a clearer effluent . . . far 
greater capacity ... minimum cost. 


SANITATION 


EFFLUENT 


Rex Verti-Flo can be installed in 
existing tanks to increase capacity 
and improve performance. In new 
construction, use of this highly effi- 
cient unit can help reduce construc- 
tion costs by holding required tank 
size to a minimum. 

Rex Conveyor Sludge Collectors 
can be used with Verti-Flo to concen- 
trate sludge at one end of the tank 
and to maintain a fluid sludge blanket 
where desired. 

For all the facts, write Chain Belt 
Company, 1609 West Bruce Street, 
Milwaukee 4, Wis. 


EQUIPMENT 
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Pumps, Turbine: 

DeLaval Steam Turbine Co. 

Fairbanks, Morse & Co. 

layne & Bowler, Inc. 

Peerless Pump Div., Food 
Machinery Corp 

Worthington Soap & Mach. Corp. 


Recorders, Gas CO:, 
NHs, ete.: 

Permutit Co. 

Wallace & Tiernan Co., Inc. 


Recording Instruments: 
Builders-Providence, Inc. 
Infilco, Inc. 

R. W. Sparling 

Wallace & Tiernan Co., Inc. 
Reservoirs, Steel: 


Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Stee] Co. 


Sand Expansion Gages: 
(See Gages) 


Density 


Sleeves: 
(See Clamps) 


Sleeves and Valves, Tapping: 
James B. Clow & Sons 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


Sludge Blanket Equipment: 
Permutit Co. 


Soda Ash: 

Solvay Sales Div. 

Sodium Hexametaphosphate: 
Calgon, Inc. 


Softeners: 

— Industrial Equipment Div., 
nc. 

Dorr Co. 

Hungerford & Terry, Inc. 

Infilco, Inc 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 


Softening Chemicals and Com- 
pounds: 

Calgon, Inc. 

Infilco, Inc. 

Permutit Co. 


Standpipes, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Stee! Co. 


Steel Plate Construction: 
Bethlehem Steel Co 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Storage Tanks: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Strainers, Suction: 

M. Greenberg’s Sons 

R. D. Wood Co. 

Sulfur Dioxide, Liquid: 
Virginia Smeiting Co. 


Surface Wash Equipment: 
Permutit Co. 
Stuart Corp. 


ADVERTISERS’ PRODUCTS INDEX 


Swimming Pool Sterilization: 
Belco Industrial Equipment Div., 


Inc. 
Everson Mfg. Corp. 
Omega Machine Co. (Div., 
ers Iron Fdry.) 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc. 
Corp., Ozone Processes 
iv. 


Tanks, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Tapping Machines: 
Hays Mfg. Co. 
Mueller Co. 

A. P. Smith Mfg. Co. 


Taste and Odor Removal: 

Industriai Chemical Sales Div. 

Infilco, Inc. 

Proportioneers, Inc. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc 

Corp., Ozone Processes 
iv. 


Build- 


Telemeters, Level, Pump Con- 
trol, Rate of Flow, Gate 
Position, ete.: 

Builders-Providence, Inc. 


Turbidimetrie Apparatus (For 
Turbidity and Sulfate De- 
terminations): 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 


Turbines, Steam: 
DeLaval Steam Turbine Co. 


Turbines, Water: 
Del.aval Steam Turbine Co. 


Valve Boxes: 
Central Foundry Co. 
James Clow & Sons 
Ford Meter Box Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 


Valve Inserting Machines: 
P. Smith Mfg. Co. 


Valves, Altitude: 
Ross Valve Mfg. Co., Inc. 


Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

M. Greenberg’s Sons 

Rensselaer Valve Co. 


R. D. Wood Co. 


Valves, Detector Check: 
Hersey Mfg. Co. 


Valves, Electrically Operated: 
James B. Clow & Sons 

Kennedy Valve Mfg. Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 


A. P. Smith Mfg. Co. 


Valves, Float: 
Ross Valve Mfg. Co., Inc. 
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Valves, Gate: 
Dresser Mfg. Div. 

a Jones Co. 

cennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co 


Valves, Hydraulically 
ated: 

James B. Clow & Sons 

Kennedy Valve Mig. Co. 

Philadelphia Gear Works, Inc. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Large Diameter: 
James B. Clow & Sons 
Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Regulating: 
Ross Valve Mig. Co. 


Valves, Swing Check: 
James B. Clow & Sons 
M. Greenberg’s Sons 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 
R. D. Wood Co. 


Waterproofing 
Inertol Co., Inc. 


Water Softening Plants: 
(See Softeners) 


Water Supply Contractors: 
Layne & Bowler, Inc. 


Water Testing Apparatus: 
Hellige, Inc. 

LaMotte Chemical Products Co. 
Photovolt Corp. 

Wallace & Tiernan Co., Inc. 


Water Treatment Plants: 

American Well Works 

Chain Belt Co. 

Chicago Bridge & Iron Co. 

Dorr Co. 

Everson Mfg. Corp. 

Hungerford & Terry, Inc. 

Infilce, Inc. 

Pittsburgh-Des Moines Steel Co. 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc 

Welsbach Corp., Ozone Processes 
Div. 

Well Acidizing: 

Dowell Incorporated 

Well Drilling Contractors: 

Layne & Bowler, Inc. 


Wrenches, Ratchet: 
Dresser Mfg. Div. 


Oper- 


Zeolite: 

Hungerford & Terry, Inc. 
Infilco, 

Permutit Co. 

Roberts Filter Mfg. Co. 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1948 Membership Directory. 
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" from 10 to 15,000 G.P.M. 


at heads to 300 feet. 


Economy Double Suction Pumps meet your needs ... for 
most any volume. More than 1500 models designed for every 
type drive assure you the right pump for your requirements... 
with these advantages: 


. Complete rotor may be removed without exposing bearings 
which are enclosed in removable cartridges. 


. Shaft sleeves sealed to prevent leakage between sleeve and 
shaft. 


. Modern hydraulic design. 
. Flanged wearing rings “L" shaped, inward flow. 
. All parts made to limit gauges for interchangeability. 
. Unusually effective water seals. 
- No threads in center of shaft to start fatigue failure. 
8. Large wells for lubrication with flushout for old lubricant. 


For full details write Dept. AG-12 for Catalog 1147 A. 
Centrifugal, axial and mixed flow pumps for all applications. 
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We make both the disc 
and oscillating piston 
type meters in domestic 
sizes. We make these 
two designs so as to 
better serve our cus- 
tomers. 


Our study of varying 
conditions in water 
plants throughout the 
country definitely estab- 
lishes that a single type 
of meteris not ihe 
answer to all metering 
problems. 


What type domestic meter 
should you use, disc or piston? 

In many cases experience or 
personal preference dictate the 
choice. Those in doubt are in- 
vited to consult with a Pitts- 
burgh-Empire representative. 


You can rely on him for an im- 
partial recommendation as to the 
type of meter best suited to your 
local water conditions. 


PITTSBURGH EQUITABLE 
METER DIVISION 


ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH 8, PA. 


Atlanta Boston Chicago Houston Kansas City 


Los Angeles New York Pittsburgh San Francisco Tropic type hes ckoble frost bottom 
Seattle Tulsa housing, Sizes case, all bronze 
8:3 


PITTSBURGH-EM 


Meténs- 
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MESTIC 
WHAT ! EED? . . EMPIRE OSCILLATING Piston METERS 
R DO YOU NEED? 
ETER DO 
MET 
y= 
Type 12 
Type 14 
Made with Empire balanceg scillating 
Piston, famous since 1884 for @ccuracy 
and durability, Type 12 meter has 
bronze case with breakable bottom ie 
Plate to Protect interior Ports from frost 
damage. Type 14 iso bronze bottom 
plate Model for warm climates. Sizes 
4 -in., 34 -in., -in, 
te . 
C 
PITTSBURGH NUTATING Disc METERS 
: Arctic Type 
Tropic Type 
The highest Quality Measuring instruments 
Of this type, Durably Constructed to Give 
years of uninterrupted Service Arctic 
fr 


The Dorrco Hydro-Treator is a 
high rate, upflow water treatment 
unit that gives you flocculation, 
sludge thickening and clarification in 
a single, compact structure. As feed 
is distributed, heavy, gritty solids 
quickly settle to the floor of the 
Flocculator compartment and are 
raked inward to the central discharge 
cone. Light, flocculated solids drift 
into th: sludge well, and are thickened 
as they settle to the discharge cone. 
Clarified water is overflowed at the 
surface. 

Treatment is effective because raw 
water is distributed evenly and with- 
out disturbance throughout the entire 
flocculation zone because the 
rotating distributor arms maintain 
uniform flocculation conditions . . . 


a Pictured above is a typical Hydro-Treator in- 
stallation removing algae, turbidity and color, and 
producing clear process water for a South American 


paper mill. A duplicate unit is located alongside the 
25 M.G.D ATLANTA + TORONTO + CHICAGO 


one shown. Total maximum capacity . . . 


Turbidity reduction ...97% from river water supply. 


with the DORRCO HYDRO-TREATOR 


because zoned sludge thickening pro- 
motes maximum density of settled 
solids. Rotating rakes provide con- 
tinuous, positive sludge removal . . . 
an essential for high rate treatment. 


First cost is held to a minimum by 
simplicity of Hydro-Treator tank and 
mechanism design. Treatment cost is 
low because Hydro-Treator mecha- 
nism promotes fast chemical reactions 
without interference among the three 
treatment zones. 


Available in standard sizes ranging 
from 10 to 100 feet in diameter, the 
Dorrco Hydro-Treator will handle 
softening, turbidity, or color removal 
effectively . . . and with economy. 
Dorr engineer will gladly supply more 
detailed information.’ 


— 
DORRCOg 


TRE DORR COMPANY, ENGINEERS 
B70 LEXINGTON AVE, NEW YORK 22, N. ¥. 


DENVER + LOS ANGELES 
RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 

SUGAR PROCESSING 
PETREE & DORR DIVISION, NEW YORK 22,N. Y. 
ASSOCIATES AND REPRESENTATIVES 
Dorr Technical Services ond Equipment Are Also 
Available Through Associcted Companies and Rep- 
resentotives in the Principol Cities of the World. 
Nomes ond Addresses on Request. 
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Jointed for ... 
Permanence 


with LEADITE 


— 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “‘jointing material’’ used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,—- 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 
Tested and used for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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